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Abstract:
A Fire and Life Safety Analysis was performed as an academic exercise as part of the MS Fire
Protection Engineering Program of California Polytechnic State University, San Luis Obispo. The
project is a culminating report with regards to prescriptive based and performance based aspects for
the fire and life safety analysis of a project building. These analyses were performed on a building
located on a college campus in Southern California and is to remain nameless upon the request of the
owner and architect. The building is in the School of Physical Sciences at the University it resides. The
building houses the Physical Sciences Department Office, Math Department Office, tutoring offices,
Chemistry Undergraduate Labs and several Graduate Labs. Most notably, the sub-level of the project
building has a nuclear reactor used for gamma-ray spectroscopy.
The purpose of the prescriptive analysis was to determine if the project building adhered to the
current codes and standards applicable to the building. The prescriptive analysis utilized primarily the
2016 Edition of the California Building Code (CBC), the 2016 Edition of the California Fire Code (CFC),
the 2015 Edition of The Life Safety Code (NFPA 101), the 2016 Edition of the National Fire Alarm and
Signaling Code (NFPA 72), and the 2016 Edition of the Standard for the Installation of Sprinkler
Systems (NFPA 13). The project building adhered to many aspects of the current codes and standards
although the building was designed according to previous editions. Most notably, the egress capacity
of the building did not exceed the occupant load of the building. Increasing door widths on the upper
floors (Levels 3-5) would resolve this issue. Another solution would be to reassign the spaces with
different uses in order to lower the occupant load. Another potential issue with the project building is an
inadequate water supply. The sprinkler water demand is far greater than the city water supply. The
solution to this issue is two-fold: to increase the water supply and decrease the sprinkler demand. To
increase the water supply, a fire pump will need to be added to the system. For academic purposes, a
fire pump was selected and the new supply was calculated in the report. Secondly, to decrease the
sprinkler demand, a higher k-factor sprinkler will need to be used in order to reduce the end head
pressure, thus, further lowering the sprinkler system demand.
The performance-based analysis in this report investigates the ability of the fire protection
systems in the project building to perform satisfactorily in regards to the life safety and structural
aspects of the building in several different fire scenarios. The analysis was completed using the Fire
Dynamics Simulator (FDS) to model several design fire scenarios. The graphical interface PyroSim
was utilized to compare the data output from FDS with the evacuation data in the Pathfinder model as
well as calculations from the SFPE Handbook 5th Edition. Tenability criteria was determined and used
in conjunction with FDS in order to determine the available safe egress time (ASET). This data was
compared to the Pathfinder model which determined the required safe egress time (RSET). The
building was found to have a greater RSET than ASET in one of the design fires. The visibility
tenability requirement was not met for one of the design fire scenarios, however, the addition of a
smoke control system in accordance with section 909 of the CBC would likely resolve this issue.
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Introduction

The project building described in this report will remain nameless upon the request of the owner
and architect. The building is one of several on a college campus. It serves many purposes for the
faculty and students, including machine shops, lecture halls, classrooms, and laboratories. Shown
below in Figure 1 is the Site Map of the college campus the building resides in.

Figure 1 - Site Map

The project building is in the School of Physical Sciences at the University it resides. The
building houses not only the Physical Sciences Department Office, but also the Math Department
Office, tutoring offices, Chemistry Undergraduate Labs and several Graduate Labs. Most notably, the
sub-level of the project building has a nuclear reactor used for gamma-ray spectroscopy.
Several sets of plans were utilized in order to gain a full understanding of the facility. Therefore,
symbols as well as room names will not align exactly throughout the appendices. The drawings
selected were chosen to provide the clearest and most comprehensive depiction of the facility.
The campus website was also utilized to obtain information regarding the building.
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In 1990 Renovation:
Existing automatic fire sprinkler system coverage at southern half of service level was maintained.
Automatic Fire Sprinklers were added to new underground tunnel corridor between Service Levels of
Physical Sciences Unit 1 and Physical Sciences Unit 2.
Occupancy Group: B2 and A3
Type of Construction: Type I-F. R.
Headings will be denoted as follows:
● 596 - Overall Project and Performance-Based Design
○ This heading will include any introductory information as well as all the performancebased design information.
● 521 - Life Safety and Egress
○ Information under this heading includes all life safety and egress design requirements.
● 522 - Fire Detection, Alarm, and Communication Systems
○ This heading will include all fire alarm, detection, notification and communication
systems.
● 523 - Water-based Fire Suppression
○ This heading includes all information on the sprinkler and standpipe systems as well as
the design of a fire pump.
● 524 - Structural Fire Protection
○ This section includes information regarding the structure of the building as well as wall
ratings.

596.2
●
●
●
●
●
●
●
●
●
●
●

Applicable Criteria

NFPA Fire Protection Handbook, 20th Edition
SFPE Handbook, 5th Edition
NFPA 13, Standard for the Installation of Sprinkler Systems, 2016 Edition
NFPA 14, Standard for the Installation of Standpipe and Hose Systems, 2016 Edition
NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire
Protection Systems, 2017 Edition
NFPA 72, National Fire Alarm and Signaling Code, 2016 Edition
NFPA 101, The Life Safety Code, 2015 Edition
California Fire Code, 2016 Edition
California Building Code, 2016 Edition
American Institute of Steel Construction - Steel Construction Manual - 14th Edition
Handbook of Smoke Control Engineering
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Assumptions

Since the documents in Section 596.1 do not provide sufficient information to complete a full
building analysis, several assumptions have been made. Major assumptions are listed below, and all
minor assumptions will be made clear in the applicable sections of report.
● Usage of spaces
○ On the provided floor plans, certain spaces were not labelled with a room name, just a
room number. When the campus website could not provide a room type, assumptions
have been made to determine the occupancy type based on the provided area.
○ Mechanical spaces and shafts are assumed to be unoccupied, as they introduce no
additional occupants to the building during normal use. They would typically only be
occupied during scheduled maintenance which will most likely occur during nonbusiness hours.
○ Bathrooms are assumed to be unoccupied as they introduce no additional occupants to
the building.
● The area of most spaces were provided on a set of plans given. The plans are not to scale or
dimensioned. It is assumed the areas provided are correct, and where areas are not given,
areas are assumed (i.e. corridors).
● Adjacent buildings are assumed to be sufficiently separated from the Facility to meet the
requirements of the LSC, 2015.
● The floor-to-floor height of stairs is assumed to be 15 feet. Two landings of 8 feet are assumed
for each level as well.
● The ceilings are assumed to be smooth ceilings for the design of smoke detectors
● The building will be assumed to be fully sprinklered. As shown below, it was non-sprinklered at
the time of construction. However, current code would require the building to be fullysprinklered and for the purposes of this report, a sprinklered building will be utilized. The entire
building has since been retrofitted with a sprinkler system since construction.
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Initial Design Conditions

Below in Table 1, Table 2 and Table 3 is information on the Project Building from the time of
construction as well as the current conditions.

596.4.1

Existing Building Data
Table 1 - Existing Construction
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Table 2 - Building Area Summary

Table 3 - Existing Building Applicable Criteria

Table 1 discusses information from the time of construction. Although the construction type
states “Type I-FR” for fire-resistive non-combustible construction, under the current building code it is
considered Type IA for similar construction. Table 2 depicts the area of each level and the total area.
The basement level and first floor have smaller areas than floors two through five because of
renovations. The upper levels had wings added on the perimeter of the building for additional
classrooms and offices. The initial building was primarily designed using steel construction, while the
renovation that added these new wings on the upper levels was constructed of primarily concrete.
Additionally, Table 3 shows the applicable codes and standards that were used during the renovation
during 2002. These codes and standards were not used in this report to determine the requirements of
the building, this is just in place to show that while the building may not meet the requirements of the
codes and standards utilized for the report, it does meet the requirements of the applicable criteria from
FPE 596 - 14
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the time of construction and at each subsequent renovation. The current codes and standards, listed in
Section 596.2 Applicable Criteria, are utilized in this report.
The various information in Section 596.4.1 Existing Building Data, is the basis for all the
analysis in this report, starting with the egress analysis and egress design.

521.1

Egress Analysis and Design

The egress and analysis design of the building is in accordance with the applicable criteria at
the time of construction in 1968. This report will look at the life safety and egress design in accordance
to the requirements of a new building rather than existing building. For prescriptive requirements, the
strictest criteria of the Life Safety Code, 2015 will be used. For performance-based design, the
methods and requirements in NFPA Fire Protection Handbook, 20th Edition and SFPE Handbook, 5th
Edition will be used.

521.2

Egress Prescriptive Analysis

521.2.1

Occupancy Designations

The drawings in the Appendix have the plans with color coated occupancy designations for
clarity. Each space is assigned an occupancy designation based on the LSC 2015. Each space was
assumed to be an occupancy based on the given square footage and name if one was given. The
building is used for educational purposes on a college campus. Since the educational occupancy is
only for K-12, a business occupancy was assumed for classrooms. Staff offices are also classified as
business, although a different color coding is issued to illustrate the differences in size. Larger lecture
halls were assigned an assembly occupancy. One potential problem, is classrooms assigned the
business occupancy, with an occupant load factor of 100 ft2 per person, which is not very dense for a
classroom space. This is the reason many larger classrooms are assigned as an assembly occupancy.
Furthermore, labs and shops used for educational purposes are classified under the educational
occupancy designation. Although the building is not used for K-12, an occupant load factor of 50 ft2 per
person for a lab space is very reasonable. Below in Figure 2 is the color-coded legend for each space
corresponding with the appendix drawings. Figure 3 depicts the life safety plan of the second level and
utilizes the color-coded method from the legend.
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Figure 2- Occupancy Classification Legend

Figure 3 - Level 2 Life Safety Plan
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521.2.1.1 Occupant Loads
Occupant load factors for each space are determined using Table 7.3.1.2 of LSC 2015. The
drawings in the Appendix depict the plans with the given occupant load for each space. These
occupant loads are used to determine the max estimated number of occupants in the building at one
time. The building is primarily a business occupancy so the corridors were calculated as business
occupancy spaces to account for the gross area of the building. All areas given for each space are
assumed to be correct and any spaces such as corridors with unknown areas were estimated.
For example, as shown in Figure 3 above, the office space on plan north side of the building
have an area of 4,371 square feet. The occupant load factor from NFPA 101, for business use is 100
ft2/person. Therefore, the occupant load of the space is 4,371⁄100 = 43.71 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 or 44 persons
when rounded up. Table 4 below shows the occupant load by floor.
Table 4 - Occupant Load

Level
Sub-Level
1
2
3
4
5
Total:

521.2.2

Occupant Load (Persons)
784
828
635
728
740
749
4,464

Building Exits

The exits and stairs of the facility have been named for convenience to refer to in this report. A
plan is shown below in Figure 4 and Figure 5 with the locations. The Sub-Level consists of four exit
stairs and several exit doors. Stairs A, B, C, and Sub-Level Stair, as labeled below, continue up to the
first floor for egress. Occupants egressing through Stair B must travel through Level 1 to exit. There
are also two main sets of exit doors on the Sub-Level. The northeast door exits directly to the exterior.
The southern door exits into a tunnel.
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Figure 4 – Sub-Level Exit Plan
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Figure 5 - Level 1 Exit Plan

Level 1 consists of six exit doors directly to exterior. Stair B also exits into the interior of Level 1
and the occupants must travel through Level 1 to exit. Stairs A, B and C continue all the way up to the
top floor, Level 5. Level 1 is the main exiting level. All other floors lead to Level 1 through stairs A, B,
and C. The basement level has an additional stair leading to Level 1.

521.2.2

Exit Requirements

521.2.2.1

Means of Egress Capacity

Per LSC, 2015, 7.3.1.1.1 the total capacity of the means of egress for any story, balcony, tier, or
other occupied space shall be sufficient for the occupant load thereof. Access to the actual door widths
of individual rooms are not provided, so it is assumed that Egress Capacity > Occupant Load for each
space.
All floors meet 7.3.1.1.2, LSC 2015, where the loss of any one means of egress shall leave
available not less than 50 percent of the required capacity. This also meets the IBC section 1005.5.
For example, the main entrance on Level 1 accounts for a large portion of the exit capacity. However, it
only accounts for 37% of the total load, therefore the requirements of the Life Safety Code are met.
Exit capacity factors are obtained from Table 7.3.3.1 from the LSC, 2015. Below in Tables 4-9,
the exit capacity at each floor is calculated.
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Table 5 - Exit Capacity: Sub-Level

Table 6 - Exit Capacity: Level 1

Table 7 - Exit Capacity: Level 2

Table 8 - Exit Capacity: Level 3
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Table 9 - Exit Capacity: Level 4

Table 10 - Exit Capacity: Level 5

The required exit capacity is calculated using the actual stairway and door widths. The stairway
width is divided by the stair factor, 0.3, to determine the exit capacity for each exit stair. The door width
is divided by the door factor, 0.2, to determine the exit capacity for each exit door or stairway entrance
door. Whichever exit capacity is more restrictive will be used to determine the available exit capacity.
The required exit capacity is determined from the occupant load on each level.
The sub-level, first level, and second level meet the exit requirements for the floor. The third
level does not meet the exit requirements for the floor. The total occupant load of 728 is greater than
the available exit capacity of 690 from the three exits on level three. The fourth level does not meet the
exit requirements for the floor. The total occupant load of 740 is greater than the available exit capacity
of 690 from the three exits on level four. The fifth level does not meet the exit requirements for the
floor. The total occupant load of 749 is greater than the available exit capacity of 690 from the three
exits on level five.
The first floor meets the exit capacity requirements when considered individually. However,
since all floors converge to the first floor, the doors on the first floor must meet the capacity of the sum
of the floors above and below per 7.3.1.5 LSC, 2015. The basement Stair Sub-Level, Northeast Door,
and South Door all exit directly and these occupants do not impede on the egress of the other
occupants. On the Plaza Level, Classroom 190 and 192 also exit directly and do not count towards the
converging occupant load. Table 11 below shows the full occupant load on the first floor including all
applicable occupants.
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Table 11 - Converging Egress Capacity

As seen, the Main Entrance accounts for most of the exit capacity, however, if this exit became
unavailable in an emergency, it only accounts for 37% of the total load and meets the requirements of
7.3.1.1.2 LSC, 2015.

521.2.2.2

Number of Means of Egress

The number of means of egress for each story with an occupant load of more than 500 but not
more than 1000 shall not be less than three according to 7.4.1.2 LSC, 2015. All floors require a
minimum of three exits. The sub-level and plaza level are provided with more than three exits. The
second level, third level, fourth level, and fifth level are provided with three exits each. For occupant
loads more than 1000, four exits are required.

521.2.2.3

Arrangement of Means of Egress

According to 7.5.1.1 LSC, 2015, exits shall be located and exit access shall be arranged so that
all exits are readily accessible at all times. The means of egress must also be remote from one another
per 7.5.1.3.2 LSC, 2015. All exits are located at a distance from one another not less than one-half the
length of the maximum overall diagonal dimension of the area to be served. The plan shown of Level 2
in Figure 6 below shows a maximum dimension of 230 feet. The exits for Stair A and Stair B are
separated at a distance of 118 feet. 230′⁄2 = 115′ and 118′ > 115′ so the exits are sufficiently
separated.
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Figure 6 - Level 2 Arrangement of Means of Egress

From the Shop Drawings, the maximum travel distances of the building are shown below in
Figure 7.

Figure 7 - Max Travel Distances

The allowable travel distances, common paths of travel, and dead-end distances are listed in
A.7.6 of LSC, 2015. These distances meet the requirements. For a sprinklered building, in a new
business occupancy, the common path limit is 100 feet, the dead-end limit is 50 feet and the maximum
travel distance is 300 feet. Shown below in Figure 8 are the actual travel distances for Level 3, which is
typical for Levels 2 through 5. Shown in blue is the common path limit and shown in green is the travel
distance limit.
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Figure 8 - Travel Distances (Level 3)

521.2.2.4

Discharge from Exits

Not more than 50 percent of the required number of exits or required egress capacity shall
discharge through areas on the level of exit discharge, but must terminate directly at a public way or at
an exterior exit discharge per 7.7.1 and 7.7.2 of LSC, 2015. Only Stair B discharges on the level of exit
discharge in an area that requires travel through the Plaza Level. This accounts for 717 occupants
which is only 26% of the total occupant load and one-fourth the total number of required exits.

521.2.2.5

Horizontal Exits

Horizontal exits can be substituted for other exits as long as the total egress capacity and total
number of other exits is not less than half that required for the entire area of the building per 7.2.4.1.2
LSC, 2015. For the project building, horizontal exits are not necessary and are not used.

521.2.3

Exit Signs

The means of egress shall be marked in accordance with Section 7.10 of LSC 2015. Shown
below is the standard from A.7.10.1.2.1, LSC 2015 in Figure 9.
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Figure 9 - Locations of Exit Signs

All exits, except main exterior exit doors (i.e. main entrance on plaza level) shall be marked with
an approved sign that is readily visible from any direction of exit access. The estimated locations of exit
signs are shown below in Figure 10, Figure 11, and Figure 12.
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Figure 10 - Locations of Exit Signs: Sub-Level
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Figure 11 - Locations of Exit Signs: Plaza (First) Level
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Figure 12 - Locations of Exit Signs: Second Level

The second level is similar to levels three through five and similar locations can be assumed.
The other levels are shown in the Appendix.

521.2.4

Fire Resistance Ratings

The fire resistance ratings of corridors and stairways are given in the plans provided as shown
below in Figure 13. The requirements shown are per the applicable codes at the time of construction
given in Figure 14.

Figure 13 - Fire Resistive Requirements
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Figure 14 - Applicable Codes

Section 7.1.3.1 of LSC 2015 states “corridors used as exit access and serving an area having
an occupant load exceeding 30 shall be separated from other parts of the building by walls having not
less than a 1-hour fire resistance rating.” Section 7.3.2.1 also states that exits connecting four or more
stories shall have a minimum 2-hour fire resistive rating. The given fire resistive requirements shown
above meet the requirements of the 2015 LSC.

521.2.5

Interior Finishes

The requirements of 10.2, LSC 2015 determine the interior finish materials. The abbreviated
table below in Table 12 lists the requirements for each occupancy class in the building.
Table 12- Interior Finish Classification Limitations
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The actual interior finishes are shown in the Appendix. The building is a mixed occupancy of
primarily business and assembly. Therefore, the enclosed stairwells must have class A interior finish,
the most strict requirement of each occupancy. The exit corridors must be class A or B. All other
spaces depend upon the occupancy classification of the room.

521.3

Conclusion

521.3.1

Egress Analysis and Design

This summary report of the egress analysis and design of the building facility is considered to be
accurate given the variety of fire protection engineering drawings provided from various years and
different contractors and engineers. The Appendix includes several drawings from previous years that
are applicable to this report.
According to this report, the egress design of the project building is not in accordance with the
applicable criteria. However, this is based on analysis done on the building with many major
assumptions applied which may not be applicable for the actual building. Upon review of the most
recent drawings acquired, the building requires several minor changes to meet the requirements of the
most recent codes located in the applicable criteria.
The major issue with the life safety aspect of the building is the high occupant loads on the
upper levels. One reason for this is due to the many assumptions made when assuming the use of
each unlabeled space, which may result in a higher occupant load. Another possible reason is due to
the assumed door and stair widths. The widths provided may be larger than the ones assumed,
however, without access to that information, assumed widths were used. One possible solution to this
issue is to reassign the spaces with different uses in order to lower the occupant load. Another solution
is to increase the number of exits or the widths of the exits.
After doing an in-depth egress analysis, and determining how the occupants will exit from the
building, it is logical to determine why the occupants would exit the building. Naturally, the fire
detection, alarm, and notification system will be evaluated next.
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522.1 Fire Detection, Alarm, and Communication
System
A fire alarm and notification system is provided for the facility in accordance with the applicable
criteria at the time of installation. This system includes notifying and initiating devices, including
ionization smoke detectors, photoelectric smoke detectors, heat detectors, addressable duct detectors,
and visible and audible notification appliances.

522.1.1

Sequence of Operations

The method used to define the required sequence of operations and to document the actual
sequence of operations is an input/output matrix (see Table 13). See Figure A.14.6.2.4 of NFPA 72
Appendix A for example.
Table 13 - Facility Sequence of Operations

The matrix describes the following for the facility:
Manual pull stations, elevator lobby smoke detectors on any floor, elevator machine room and
shaft smoke and heat detectors, releasing service smoke detector, area smoke and heat detector, lab
vivarium area smoke, duct and return air detectors, duct detectors in air handling units 1, 2, 3, 4, and 5,
fire sprinkler water flow switch, fire sprinkler tamper switch, post indicator valve and outside stem and
yoke valve switch, special extinguishing systems, and fire alarm control panel 120 VAC power failure
will annunciate at the fire control panel and annunciate at the 24-hour attended location.
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Manual pull stations, elevator lobby smoke detectors on any floor, elevator machine room and
shaft smoke and heat detectors, releasing service smoke detector, area smoke and heat detector, lab
vivarium area smoke, duct and return air detectors, duct detectors in air handling units 1, 2, 3, 4, and 5,
fire sprinkler water flow switch, and special extinguishing systems will activate audible and visible
devices throughout the building, release electromagnetic doors, raise auditorium lights and mute
auditorium sound system.
Elevator lobby smoke detector on floor 1, elevator machine room and shaft smoke and heat
detectors will recall elevators to the first floor.
Elevator lobby smoke detectors other than floor 1 will recall the elevators to an alternate floor.
Manual pull stations, elevator lobby smoke detectors on any floor, elevator machine room and
shaft smoke and heat detectors, releasing service smoke detector, area smoke and heat detector, lab
vivarium area smoke, duct and return air detectors, duct detectors in air handling units 1, 2, 3, 4, and 5,
and special extinguishing systems will close dampers in common areas and shut down air handling
units 4 and 5 which serve the common areas.
Elevator machine room and shaft heat detectors will shunt trip elevator power.
Releasing service smoke detector will release monitored device won door, smoke guard door or
the cookson door.

522.1.2

Fire Alarm Control Panel

The fire alarm control panel (FACP) is located on the Service Level of the Facility. It is located
on the eastern portion of the building near the tunnel leading to another building on the campus. There
is a fire alarm terminal cabinet (FATC) located on every level except for the roof. At the FACP, “visible
and audible trouble signals and visible indication of their restoration to normal shall be indicated”
(10.14.7). A Simplex Addressable Fire Detection and Control Panel was utilized for the building.

522.1.3

Initiating Devices

The following devices were implemented in the facility as part of the fire alarm system:

522.1.3.1 Manual Pull Stations
Manual fire alarm boxes (manual pull station) shall be used only for fire alarm initiating
purposes, must be conspicuous, unobstructed, and accessible, must be red in color, shall be located
within 5ft of each exit doorway on every floor, and shall be provided so that the travel distance to the
nearest manual fire alarm box will not exceed 200 ft, measured horizontally, on the same floor. (NFPA
72 - 2016 Section 17.14.8) Typical manual pull station of the facility is shown below in Figure 15.
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Figure 15 - Simplex Manual Pull Station 2099 - 9784

522.1.3.2 Smoke Detectors
Photoelectric Spot-Type Detectors were utilized throughout the facility. The design of smokesensing fire detectors must account for the ceiling shape and surface, ceiling height, configuration of
contents in the protected area, combustion characteristics and probable equivalence ratio of the
anticipated fires involving the fuel loads within the protected area, compartment ventilation, and
ambient temperature, pressure, altitude, humidity, and atmosphere (17.7.3.1.2). Smooth ceilings were
assumed for the design of the smoke detectors.
Simplex TrueAlarm Photoelectric Analog Sensors were utilized in many areas of the building as
pictured to the right in Figure 16. These smoke detectors were provided in all areas required by NFPA
72, including corridors, classrooms, auditoriums, and laboratories. Areas with heat detectors did not
require smoke detectors.

Figure 16 - - Simplex Spot-Type Smoke Detector 4098-9714

The “spot-type smoke detectors shall be located on the ceiling or, if on a sidewall, between the
ceiling and 12 in. (300 mm) down from the ceiling to the top of the detector” (17.7.3.2.1).
The spacing of the smoke detectors are required to not exceed a distance between detectors of
30 feet and within one-half the distance from walls, therefore all points on the ceiling shall have a
detector within a distance equal to or less than 0.7 times the spacing of 30 feet (17.7.3.2.3.1). In all
cases, the manufacturer's published instructions shall be followed (17.7.3.2.3.2). The smoke detectors
in the facility were found to be in compliance with the California Fire Code Section 907 at the time of
completion.
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522.1.3.3 Heat Detectors
Heat detectors were required in several laboratories in place of smoke detectors due to their
intended use. Simplex Heat Detectors with a rate of rise of 135° F, ordinary temperature classification
were selected for these areas.
Similar to smoke detectors, the “distance between detectors shall not exceed their listed
spacing, and there shall be detectors within a distance of one-half the listed spacing, measured at right
angles from all walls or partitions extending upward to within the top 15 percent of the ceiling height. All
points on the ceiling shall have a detector within a distance equal to or less than 0.7 times the listed
spacing” (17.6.3.1.1).
Spot-type heat-sensing fire detectors must be located on the ceiling more than 4 inches from
the sidewalls or on the sidewalls with 4 and 12 inches from the ceiling (17.6.3.1.3.1).
Due to the nature of this building, several devices are not in service anymore and cut sheets as
well as current images are not available. In place of this, a typical Simplex Heat Detector is shown in
Figure 13 and the cut sheet listed in the Appendix is similar to what is installed in the facility.

Figure 17 - Typical Simplex Heat Detector

The heat detectors in the facility were found to be in compliance with the California Fire Code
Section 907. The correct spacing and application was implemented.

522.1.3.4 Duct Smoke Detectors
In a 2010 renovation of the facility, new duct smoke detectors were added for the shutdown of
two new smoke fire dampers on the second and fourth floors as stated in the Appendix on Sheet FA01. The new duct smoke detectors, as shown in Figure 18, were connected to the existing fire alarm
control panel. Along with new duct smoke detectors for the smoke fire dampers, remote test stations
and relays for shutdown were also installed.

Figure 18 - Simplex Duct Smoke Detector
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According to NFPA 72-2016, “smoke detectors mounted in the air ducts of HVAC systems shall
initiate a supervisory signal” (21.7.4).

522.1.4

Smoke Detector Response Time

The response time for a typical spot-type photoelectric smoke detector was determined using
the DETACT Model.

522.1.4.1 Fire Scenario
A representative classroom fire was used for the model with single smoke detector in the center
as shown in Figure 19 below. The ceiling height of the classroom is 10 feet. A fast t-squared fire
growth rate with a fire growth coefficient of α = 0.047 kW/s2 is assumed for the classroom fire. Also,
assume the fire originates in a corner, which is the furthest point from the smoke detector for the worstcase scenario to be tested. All points of ignition closer to the detector will shorten the response time.

Figure 19 - Typical Classroom with Smoke Detector
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522.1.4.2 DETACT Model
See Figure 20 below.

Figure 20 - DETACT Input Parameters - Photoelectric Smoke Detector Response Time

Assume the fire begins in a corner, the furthest distance from the smoke detector, the radial
distance is 18.03 ft (4.49 m). Using NFPA 72-2016 Table B.4.7.5.3, the temperature rise for detector
response average for a scattering temperature rise is 21.1°C. A low RTI of 5 (m-s)½ is also utilized for
the detector response since the cut sheets do not provide an RTI given by the manufacturer and smoke
detectors do not depend on heat to activate.

Figure 21 - DETACT Model Results

The results shown above in Figure 21 illustrate that a typical classroom smoke detector in the
facility will initiate in approximately 72 seconds after the initial fire forms. At the time of actuation, the
heat release rate (HRR) is approximately 244 kW. The detector actuates at 41.1°C but due to the
restraints of limiting the amount of data with a larger time step of 2s, the result is at a detector
temperature of 41.03°C. See attached spreadsheet in the Appendix for full results of analysis.
A typical photoelectric smoke detector was found to have provided an adequate response time
for the facilities.
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Notification Devices

Notification appliances are required for use throughout the facility. Notification appliances are
required to “provide stimuli for initiating emergency action and provide information to users, emergency
response personnel, and occupants” (18.2). Various types are implemented in the building including
audio appliances, visible appliances, and audio-visual combinations appliances.

522.1.5.1 Audible Notification
The requirements of NFPA-72 Chapter 18 Section 4 outline the requirements for audible alert
and evacuation signals. To ensure that audible public mode signals are clearly heard, they shall have a
sound level at least 15 dB above the average ambient sound level, or in cases with intermittent loud
noises, at least 5 dB above the maximum sound level having a duration of at least 60 seconds,
whichever is greater, measured 5 ft above the floor in each acoustically distinguishable space (ADS)
within the building (18.4.3.1).
For installation, wall-mounted appliances shall have their tops above the finished floors at
heights of not less than 90 inches and below the finished ceilings at distances of not less than 6 inches
if ceiling heights permit (18.4.8.1), otherwise, ceiling-mounted or recessed appliances shall be utilized
(18.4.8.2).
Throughout the facility, the Wheelock MT-12/24 Audible Horn Appliance is implemented as
shown in Figure 22 below.

Figure 22 - Wheelock Audible Horn

For audible notification appliances, a 6 dB rule-of-thumb is applied. The rule is applied by
determining the sound level the ADS needs to achieve. NFPA 72-2016 provides Table A.18.4.3 with
typical average ambient sound levels to use for design guidance when an actual sound level
measurement is not necessary. After determining the average ambient sound level, 15 dB must be
added to dictate the required sound level from the notification appliance. Sound levels can be
significantly reduced through distance in a building. Utilizing the 6 dB rule-of-thumb, every time the
distance from the source doubles, the sound level decreases by approximately 6 dB (A.18.4.3) as
shown in the Figure 23 below as an example. Manufacturers tend to rate their appliances from a
distance of 10 ft, so a typical calculation will go to a distance of 40 feet. Once this is all determined, the
max distance between sensors can be found by applying the 6 dB rule-of-thumb. However, this is by
no means an exact answer, but it is a very useful tool for designing the audio system until actual sound
level measurement is tested.
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Figure 23 - 6 dB Rule-of-Thumb

522.1.5.2 Visible Notification
In the event that the average ambient sound level is greater than 105 dBA, the use of visible
notification appliances is required (18.4.1.1). Wall-mounted visual appliances are permitted, as long as
“the entire lens is not less than 80 in. (2.03 m) and not greater than 96 in. (2.44 m) above the finished
floor” (18.5.5.1), unless performance-based design is used. If “low ceiling heights do not permit wall
mounting at a minimum of 80 in. (2.03 m), wall mounted visible appliances shall be mounted within 6 in.
(150 mm) of the ceiling. The room size covered by a strobe of a given value shall be reduced by twice
the difference between the minimum mounting height of 80 in. (2.03 m) and the actual lower mounting
height” (18.5.5.2) because of the effect that low ceilings have on the visibility.

Figure 24 - Simplex Visual Unit 4904-9101

For the project facility, Simplex 4904 Series Strobes were implemented. As shown in Figure 24
above. Simplex provides both wall and ceiling mounted devices in this series of appliances.
Visible notification appliances are spaced differently depending on how they are mounted.
Table 14 and Table 15 provide the various spacing requirements for both wall and ceiling mounted
visual devices.
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Table 14 - NFPA 72 Table 18.5.5.4.1(b) Room
Spacing for Ceiling-Mounted Visible Appliances

Table 15 showing NFPA 72-2016 lists the spacing required for detectors mounted on walls.
Table 14 depicting NFPA 72-2016 Table 18.5.5.4.1(b) illustrates the required spacing of ceilingmounted visual notification appliances. This table assumes the appliance is located in the center of the
room. However, “in square rooms with appliances not centered or in non-square rooms, the effective
intensity (cd) from one visible wall-mounted notification appliance shall be determined by maximum
room size dimensions obtained either by measuring the distance to the farthest wall or by doubling the
distance to the farthest adjacent wall, whichever is greater, as required by Table 18.5.5.4.1(a)”
(18.5.5.4.4). “If a room configuration is not square, the square room size that allows the entire room to
be encompassed or allows the room to be subdivided into multiple squares shall be used” (18.5.5.4.5)
and each of these individual squares is to be considered an individual room that the appliance must
illuminate.
Corridors have separate guidelines, as long as they are no more than 20 feet wide (18.5.5.5.2).
In a corridor, the visible notification appliances must be rated to at least 15 candela (18.5.5.5.3) and
cannot be located more than 15 feet from the end of hallways or be greater than 100 feet apart
(18.5.5.5.5). Corridors with “more than two visible notification appliances in any field of view must flash
in synchronization” (18.5.5.5.7) in order to prevent confusion and maintain the flashing effect of the
appliances.

522.1.5.3 Audio and Visual Notification
Addressable audio and visual combination notification appliances are utilized in the building. As
shown in Figure 25 below, they include both strobes and horns on the unit. Devices such as this can
be more economical for design. The design characteristics of both audio and visual devices still apply.
When designing for combination notification appliances, the spacing of the audio and visual portions
must be considered.
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Figure 25 - Simplex Audio-Visual Unit 4903-9459

The audio, visual, and audio/visual notification appliances were found to be in accordance with
the California Building Code 2006 and NFPA 72-2007. Changes to the new 2016 editions would likely
require a EVACS system for the facility.

522.1.6

Battery Calculations

Battery calculations for the 4100u FACP in the building are shown below in Table 16 and Table
17. See the Appendix for the full sheet in the Fire Alarm Shop Drawings.
Table 16 - 4100u FACP Battery Calculations
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Table 17 - 4100u FACP Battery Calculation Results

The battery calculations were found to be adequate for this application because the 50 amphour battery capacity is greater than the 44.357 amp-hours required as shown in Table 17 above.
There is a 20% increase in the final result of amp-hours required to account for a factor of safety.

522.2

Inspections, Testing, and Maintenance

The authority having jurisdiction and the system contractor must ensure that all required
documentation for the system installation has been completed prior to testing and provided by the
owner or a designated representative (14.2.5). A Supplementary Record of Inspection and Testing
(SIG-TMS) must be completed for all systems after inspection and testing per NFPA 72-2016 Section
7.8.2. The form is to be completed by the system inspection and testing contractor at the time of the
inspection and/or test. A list of the minimum documentation required for new fire alarm systems and
alterations to existing systems is listed below per NFPA 72-2016 7.2.1:
(1)
(2)
(3)

(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)

Written narrative providing intent and system description
Riser diagram
Floor plan layout showing locations of all devices, control equipment, and supervising station
and shared communications equipment with each sheet showing the following:
(a)
Point of compass (north arrow)
(b)
A graphic representation of the scale used
(c)
Room use identification
(d)
Building features that will affect the placement of initiating devices and notification
appliances
Sequence of operation in either an input/output matrix or narrative form
Equipment technical data sheets
Manufacturers' published instructions, including operation and maintenance instructions
Battery capacity and de-rating calculations (where batteries are provided)
Voltage drop calculations for notification appliance circuits
Mounting height elevation for wall-mounted devices and appliances
Where occupant notification is required, minimum sound pressure levels that must be produced
by the audible notification appliances in applicable covered areas
Pathway diagrams between the control unit and the supervising station and shared
communications equipment
Completed record of completion in accordance with 7.5.6 and 7.8.2
For software-based systems, a copy of site-specific software, including specific instructions on
how to obtain the means of system and software access (password)
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Record (as-built) drawings
Records, record retention, and record maintenance in accordance with Section 7.7
Completed record of inspection and testing in accordance with 7.6.6 and 7.8.2

See Table 14.3.1 in NFPA 72-2016 for the full visual inspection requirements of a fire alarm
system. All items listed above should be provided prior to the system testing and inspections. For the
test methods, NFPA 72-2016 Table 14.4.3.2 lists the requirements for each component of the fire alarm
system.

522.3

Conclusion

522.3.1

Fire Detection, Alarm, and Communication System

This summary report of the fire detection, alarm, and communication systems designed for the
given building facility is considered to be accurate given the variety of fire protection engineering
drawings provided from various years and different contractors and engineers. The fire alarm shop
drawings, material cut sheets for the listed devices and additional references and calculations can be
found in the Appendix.
According to this report, the fire alarm system appears to be designed in accordance with the
applicable criteria. NFPA 72-2016, the most current edition, was utilized in the analysis for the review,
however, various editions are referenced throughout the building’s shop drawings as it has been altered
and modified throughout its lifetime.
The fire detection and notification system does not work alone; the sprinkler system is tied into
the fire alarm system in various ways such as through the fire sprinkler waterflow switch. Not only does
a water-based fire suppression system activate in order to prevent the spread of a fire and minimize
losses, it also acts as a notification and detection system for the building and occupants.
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Water-Based Fire Suppression Design

The sprinkler system of the building is in accordance with the applicable criteria at the time of
construction. This report will look at the water-based fire suppression design in accordance to the
requirements of a new building rather than existing building. For prescriptive requirements, the strictest
criteria of NFPA 13, 2016 will be used.

523.3

Existing Conditions

523.3.1

Overall Building

The building is provided with a Class I manual dry standpipe system. A 4-way fire department
inlet connection is located on the northwest corner of the building which can be pressurized by
responding fire department apparatus. An existing 6” dry standpipe riser is located in each of the three
stairwells, with 2-½” hose valves on floor landings 1 through 5. There are two 2-½” test hose valves on
the roof above each standpipe riser.

523.3.2

Basement Level

The South portion of the basement level is protected by a wet pipe sprinkler system supplied by
a 4” riser connected to the campus water supply loop through a 6” double check backflow assembly.
The sprinkler system is also supplied by a 2-way fire department connection at the northwest corner of
the building, adjacent to the Class I standpipe fire department connection. The existing sprinklers in the
basement level are Reliable Model C, 1968. The existing sprinkler piping has seismic bracing, although
their locations do not meet the current code requirements.

523.3.3

Building - Cabinets

The building is provided with a Class II standpipe system with 1-½“ hose, in cabinets, on all
floors of the building. The Class II standpipe system is supplied by the building domestic water supply.

523.4

Water Supply

The campus utility drawings indicate a 12” circulating water supply main around the perimeter of
the project building and an adjacent building. The 6” fire water supply to the existing sprinkler system in
the building is supplied off this 12” water supply looped main.
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Water Flow Tests

Water flow tests were conducted adjacent to the building in order to determine existing fire flow
capacities and pressures. The following data was produced as shown in Figure 26 below:
Static Pressure:
87 psi
Residual Pressure: 67 psi
Observed Flow:
1117 gpm
Flow at 20 psi:
2147 gpm

Figure 26 - Flow Test Results

523.4.3

Fire Department Connections (NFPA 14)

Hose connections shall be provided at each main floor landing of required stair exits for a Class
I system (7.3.2.1). The current locations of hose connections is up to code.
Separate standpipes shall be provided in each required exit stairway (7.4); therefore, Stairs A, B, and C
are required to have separate Class I standpipes.
Hose connections and hose stations shall be unobstructed and shall be located not less than 3
feet or more than 5 feet above the floor, measured from the floor to the center of the hose valve
(7.3.1.1, 7.3.1.1.1). The hose connection shall not be obstructed by closed or open stairwell door(s) or
other objects on the landing (7.3.1.2).
FPE 596 - 44

WINTER 2018

FPE 596 FINAL REPORT

523.5

System Requirements

523.5.1

Standpipe Requirements (NFPA 14)
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The Class I standpipe system is a manual wet system that must be capable of providing a
minimum of 500 GPM from the outlets at the roof (remote standpipe) and a minimum of 250 GPM for
the subsequent standpipe outlets (7.10.1.1.1, 7.10.1.1.3). The maximum flow rate shall be 1000 gpm
(7.10.1.1.5). The residual pressure must be 100 psi minimum at the roof outlets (most remote) 2-½”
hose connection (7.8.1). The flow and pressure will be provided by a fire department pumper truck
pumping into the 4-way fire department inlet connection from a campus fire hydrant. (NFPA 14, 7.8,
7.10.1)

523.5.2
●

●

●

Fire Sprinkler Requirements - Occupancy Classifications

Light Hazard occupancies have a low quantity and/or combustibility of contents and fires have
relatively low rates of heat release.
○ 0.10 gpm/sf over an operating area of 1500 sf
Ordinary Hazard Group 2 occupancies have a moderate to high quantity and combustibility of
contents and the stockpiles of contents with moderate rates of heat release do not exceed 12
feet and the stockpiles of contents with high rates of heat release do not exceed 8 feet.
○ (Without Fire Pump) - 0.17 gpm/sf over an operating area of 3000 sf
○ (With Fire Pump) - 0.20 gpm/sf over an operating area of 3000 sf
Extra Hazard Group 1 (High Hazard) occupancies have a very high quantity and combustibility
of contents introducing the probability of rapidly developing fires with high rates of heat release.
○ 0.30 gpm/sf over an operating area of 2500 sf

Shown below in Error! Reference source not found. is the ceiling layout for Level 3. The different
colors correspond to different ceiling types: T-Bar, Hard Lid, or Open to Slab.
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Figure 27 - Level 2 Ceiling Plan

Figure 28 - Level 5 Ceiling Plan
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523.5.2.1 5th Floor Sprinkler Demand (Labs)
For an example calculation, the Labs on Level 5 have been chosen as one of the most demanding
places in the building. There are several reasons for this. Since it is on the highest floor, the sprinkler
demand will be much higher in order to deliver water five floors higher than the city supply.
Additionally, since it is considered Ordinary Hazard Group 2, the demand for the system is higher than
many of the light hazard areas.
Ordinary Hazard Group 2 (With Fire Pump)
0.20 gpm/sf * 3000 sf = 600 gpm
600 gpm + 20% Imbalance = 720 gpm
720 gpm + 250 gpm (Outside Hose Demand)
= 970 gpm Total Demand at Point of Connection
Available at POC (970 gpm Flow - 10% Cushion)
=970 gpm at 67 psi (720 gpm Sprinkler Demand)
Analyze Pressure Losses to 5th Floor Remote Sprinkler Area
67 psi (720 gpm Sprinkler Demand)
- 2 psi (100’ - 6” Lateral to Building)
- 3 psi (6” Ames Model 3000 SS Backflow)
- 6 psi (150’ - 6” = 8 EL (16 EF) + 2 Tee (26 EF) = 330’ - 6”) at 0.0192 psi/ft
- 37 psi (85’ of Elevation Head Loss to 5th floor sprinklers)
19 psi
- 5 psi (Friction Loss through 5th Floor piping)
- 18 psi (End Head Sprinkler Pressure = 8 psi with k=8.0 sprinklers)
+6 psi cushion

523.5.2.2 Engineering Lab Facility Sprinkler Demand
This is an example calculation for the Labs on the Second Floor. This was chosen as it is part of the
new system that was recently installed in the project building.
Worst Case Scenario for New System: 2nd Floor Labs
Ordinary Hazard Group 2
0.20 gpm/sf * 3000 sf = 600 gpm
600 gpm + 20% Imbalance = 720 gpm
720 gpm + 250 gpm (Outside Hose Demand)
= 970 gpm Total Demand at POC
18 psi (Minimum End Head Sprinkler Pressure)
15 psi (Friction Loss Through 2nd Floor Piping)
13 psi (29 feet of elevation head loss to 2nd floor)
2 psi (Loss from Base of Riser)
48 psi (Required Pressure at Base of Riser)
Estimated Sprinkler Demand at Base of Riser = 720 gpm at 48 psi
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The main water supply connects to 5 separate risers and connect to a fire pump on the service
level. For each floor, the riser size is as follows, but can also be found in the Appendix on sheet M10.7.
Service Level: (5) 2” Risers with a 3” Connection from Fire Pump to all risers at Base of Riser on
bottom of first floor and top of basement level.
First Level:
(5) 3” Risers
Second Level: (5) 3” Risers
Third Level: (5) 3” Risers
Fourth Level: (3) 3” Risers and (2) 2” Risers
Fifth Level:
(3) 3” Risers that go to connections on the roof.

523.6.2

Typical Systems

Cross-main: 3” to 2.5”
Branchlines: 1”
Max Coverage per Head: 100 ft2
Sprinkler: Standard Response - 212F
K: 5.6
Note: This is a typical system for the most remote area that is currently installed on the service level.
After renovation, the building will have sprinklers on all levels.

523.6.3

Sprinkler Applications

Drawings in the Appendix indicate ceiling types to determine specific sprinkler types:
● Rooms without Ceilings: Upright Sprinklers
● Rooms with Suspended Ceilings: Pendent Sprinklers
● Wall Mounting: Sidewall Sprinklers
● Spaces Subject to Freezing: Upright Dry Sprinklers, Pendant Dry Sprinklers, Sidewall Dry
Sprinklers
● Special Application: Quick-response sprinklers where indicated
● Sprinkler Finishes:
○ Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to
view, rough bronze in unfinished spaces not exposed to view, Teflon or polyester coated
weather resistant where exposed to exterior, acids, chemicals, or other corrosive fumes.
○ Concealed Sprinklers: Rough brass, with factory-painted white cover plate
○ Flush Sprinklers: Bright chrome, with painted white escutcheon
○ Recessed Sprinklers: Bright chrome, with bright chrome escutcheon
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Hydraulic Calculations

For the hydraulic calculations, the design area was assumed to be in two adjacent rooms, with 6
sprinklers in each, therefore a total of 12 sprinklers. An occupancy hazard fire approach and special
design approach is used per NFPA 16, 2013 Chapter 11. The hydraulic calculations are for an extra
hazard group 1 occupancy (high hazard). The calculation is for a student machine shop with a high
quantity of combustible contents. This scenario introduces the probability of rapidly developing fires
with high rates of heat release. The pressure and flow requirements for an extra hazard occupancy
shall be based on the calculation methods of 11.2.3. Although the labs chosen are not the most remote
area, which would be the labs on the fifth floor, the labs on the basement level are the room that will
create the greatest demand from the given sprinkler plans.

523.7.1

Extra Hazard Group 1 Requirements

The student machine shop has sprinklers spaced at 10 feet with two branch lines in each of the
two rooms with 3 sprinklers on each. The wall between the two rooms is no longer there, so we will
assume it is one large room, shown in Figure 29 below.
Each branch line consists of 1” piping. The branch line spacing varies slightly between each,
between 7 feet and 9 ½ feet. The cross main consists of 2 1/2 inch pipe to 4” pipe to the 6” riser that
extends 11 feet above the floor. The floor to ceiling height is 12 feet.
The density and area requirements for Extra Hazard Group 1 are 0.30 gpm/ft2 over 2500 ft2 per
Figure 11.2.3.1.1. The hose stream allowance is 500 gpm total for 120 minutes per Table 11.2.3.1.2.
Quick-response sprinklers are not permitted for extra hazard occupancies per 11.2.3.2.2.2.
Assume standard response sprinklers with a k-factor of 5.6 and an activation temperature of 212F.
Assume steel pipe (C = 120).
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This wall has been removed.

Figure 29 - Sprinkler Layout Design Area

523.7.2

Extra Hazard Calculations

Equivalent pipe lengths from Table 23.4.3.1.1
For Sprinkler #1, Branch Line 11:
𝑄 = 100 𝑓𝑡 2 × 0.30 𝑔𝑝𝑚/𝑓𝑡 2 = 30 𝑔𝑝𝑚
𝑃 = (30 𝑔𝑝𝑚/5.6)2 = 28.7 𝑝𝑠𝑖
From Excel in the Appendix, the required flow and pressure at the point of connection:
Q = 597.6 gpm
P = 142.3 psi
Based on these calculations, the city water pressure does not meet the requirements of
sprinkler system and a fire pump will need to be installed. See Figure 30 below for the sprinkler
demand curve compared to city water supply curve.
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Figure 30 - Hydraulic Graph Sheet

523.7.3

Fire Pump Sizing

Due to the lacking water supply, a fire pump will need to be installed. The project building
currently has a fire pump installed, I just do not have access to that information. For academic
purposes two fire pumps were compared to determine the required sizing. From AC Fire, the 8100
Series, the 750 GPM and 1000 GPM rated pumps were chosen for comparison. See Figure 31 below
for the two fire pump curves.
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Figure 31 - Fire Pump Curves

The 750 GPM rated pump provides a combined supply of just barely over the required demand.
Additionally, the fire pump would be at the max capacity to meet this demand. For a
conservative approach, the 1000 GPM pump will be used to meet the water supply
requirements. Figure 32 below shows the combined supply curve with a pressure of 170 psi at
the required flow rate of 1,100 gpm. This is well above the sprinkler water demand of 143 psi at
1,100 gpm.
However, the sprinkler system cannot exceed 175 psi without having to use high
pressure fittings for all of the piping. Using this fire pump puts the combined supply curve well
above 175 psi at its maximum pressure. In order to mitigate this issue there are several
options. The first and most likely option, is to redesign the sprinkler system with a higher kfactor in order to reduce end head pressure, therefore reducing the required pressure and pump
size. Another option is to utilize high pressure fittings within the system, however, in order to
reduce cost, high pressure fittings can possibly be used only on the risers and each floor can
have a pressure limiter that would limit the max pressure to below 175 psi. The second method
would only require high pressure fittings on the riser components. One problem with this
solution is that the pressure limiter cannot be too low so that the supply on each level drops
below the demand on each level.
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Figure 32 - Combined Water Supply Curves

523.8

Inspections, Testing, and Maintenance

523.8.1

System Acceptance (NFPA 13, 2016)

Since the building is undergoing renovations and a new sprinkler system will be installed, the
system must be accepted per NFPA 13, 2016. The installing contractor must do the following per 25.1:
1. Notify the AHJ and the property owner or property owner’s authorized representative of the time
and date testing will be performed.
2. Perform all required acceptance tests.
3. Complete and sign the appropriate contractor’s material and test certificate(s).
4. Remove all caps and straps prior to placing the sprinkler system in service.
Hydrostatic tests must also be performed per section 25.2.
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System ITM (NFPA 25, 2017, U.N.O.)

A sprinkler system installed in accordance with NFPA 13, 2016 shall be properly inspected,
tested, and maintained by the property owner or their authorized representative in accordance with
NFPA 25 to provide at least the same level of performance and protection as designed (NFPA 13,
27.1).
In general, the property owner or designated representative shall be responsible for properly
maintaining a water-based fire protection system (4.1.1). Sprinkler systems shall meet the minimum
requirements for the routine inspection, testing, and maintenance of sprinkler systems per Chapter 5.
Table 5.1.1.2 lists a summary of the required sprinkler system ITM.
Sprinklers shall be inspected from the floor level annually (5.2.1.1) and any signs of damage
shall be replaced per 5.2.1.1.1.
Standpipe and hose systems shall meet the minimum requirements for the routine inspection,
testing, and maintenance per Chapter 6. Table 6.1.1.2 lists a summary of the required standpipe and
hose systems ITM.
Chapter 7 similarly illustrates the requirements for private fire service mains and Chapter 8 lists
the ITM requirements from fire pumps. All common component and valve ITM requirements are listed
in Chapter 13.
Table 18 and Table 19 shown below list the timeframe requirements for inspecting and testing
different components of the sprinkler and standpipe system as well as the NFPA 13 code references.
Table 18 - Required System Inspections

Component

Requirement

Reference

Gauges

Quarterly

Chapter 13

Hangers and supports

Annually

5.2.3

Hydraulic Design Info Sign

Annually

5.2.6

Pipe and Fittings

Annually

5.2.2

Sprinklers

Annually

5.2.1

Supervisory Signal Devices

Quarterly

5.2.5

Waterflow Alarm Devices

Quarterly

5.2.5
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Table 19 - Required System Testing

Component

Requirement

Main Drain

Reference
Chapter 13

Sprinklers

At 50 years and every 10 years
thereafter

5.3.1

Sprinklers

At 75 years and every 5 years
thereafter

5.3.1

Sprinklers (Dry)

10 years and every 10 years
thereafter

5.3.1

Waterflow Alarm Devices
(mechanical)

Quarterly

5.3.3.1

Waterflow Alarm Devices (vane
and pressure switch type)

Semiannually

5.3.3.2

System maintenance on sprinklers shall be maintained annually per 5.4.1.7. Investigation shall
occur if there is an obstruction per Chapter 14. In general, an assessment of the internal condition of
piping shall be conducted every 5 years for the purpose of inspecting for the presence of foreign
organic and inorganic material.

523.8.3

Summary

Automatic fire suppression systems should be properly commissioned at the time of installation.
Automatic fire suppression systems should be properly inspected, tested and maintained to help ensure
their reliable operation when needed.

523.9

Conclusion

523.9.1

Water-Based Fire Suppression

The summary report of the water-based fire protection systems designed for the building facility
is considered to be accurate given the variety of fire protection and fire sprinkler drawings provided
from various years and different contractors and engineers. Various calculations, graphs and the
building drawings are located in the Appendix.
According to this report, the fire sprinkler system is not designed in accordance with the
applicable criteria. NFPA 13, 2016 and other current code material was utilized in the analysis for the
review, however, various editions are referenced throughout the building’s shop drawings as it has
been altered and modified throughout its lifetime.
Since the city water supply did not meet the sprinkler water demand, the system would not
function properly. To prevent a lack of waterflow in the event of a fire, a fire pump was selected for
educational purposes in order to meet the sprinkler water demand. Utilizing a combined supply curve
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from the fire pump and city water supply, the water supply is sufficient for the sprinkler system in place
for this building.
The sprinkler system is not only in place to protect the occupants, but also to protect the
structure and prevent collapse, therefore the next section will discuss the structural components that
carry the load of the building from all elements including gravity, wind, earthquakes, and fire.
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Structural Fire Protection Design

The protection of the structural components of the building is in accordance with the applicable
criteria at the time of construction. This report will look at the structural fire protection design in
accordance to the requirements of a new building rather than existing building. For prescriptive
requirements, the strictest criteria of the current code required in California will be used.

524.4

Fire Resistance Analysis

524.4.1

Construction Classification and Components

Type of Construction: Type I-A Sprinklered
Occupancy: B

524.4.1.1 Materials of Construction
Columns:
Beams:
Floor Assemblies:
Roof Assemblies:
Exterior Walls:
Interior Walls:

Joints:
Penetrations:
Bracing:

Concrete, Steel Wide Flange
Concrete, Steel Wide Flange
Concrete mat foundation, concrete footings, 2 hour rated concrete floor assembly
Concrete roof structure with insulation and built up roof membrane
Concrete
Steel C Studs with rating wallboard protection on both sides of wall
45 min = 1 layer ½” thick
1 hour = 1 layer ⅝”” thick
1-½ hour = 2 layers ½” thick
2 hour = 2 layers ⅝” thick
Continuous min. 1” depth Hiliti FS-One Intumescent Firestop Sealant
Sealant and 2 hour firestopping at penetration
HSS Steel Braces, Steel WF Moment Frames

Several Examples are shown below in Figure 33 -Figure 37 showing different fire protection options
included in the project building.
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Figure 33 - Fireproofed Floor Line

Figure 34 - Roof Penetration with Fire Sealant
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Figure 35 - Fireproofing in Duct Penetration

Figure 36 - Fire Barrier System for Perimeter
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Figure 37 - Penetration Fire Resistance Engineering Judgement
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Fire Resistance Requirements

The following requirements are obtained from the 2016 California Building Code.

524.4.2.1 Fire-Resistance Rating Requirements for Building Elements per
Table 601:
Primary Structural Framing:
3 hours
Exception: Can be reduced to 2 hours if supporting a roof only
Exterior Bearing Walls:
3 hours
Interior Bearing Walls:
3 hours
Exception: Can be reduced to 2 hours if supporting a roof only
Interior Nonbearing Walls and Partitions:
0 hours
Floor Construction and Members:
2 hours
Roof Construction and Members:
1.5 hours
Exterior Nonbearing Walls and Partitions: Dependent on Table 602

524.4.2.2 Fire Resistance Rating Requirements for Exterior Walls Based on
Fire Separation Distance per Table 602:
For less than 5 feet of separation:
For 5 to 10 feet of separation:
For 10 to 30 feet of separation:
For greater than 30 feet of separation:

1 hour
1 hour
1 hour
0 hours

FPE 596 - 61

WINTER 2018

524.4.3

FPE 596 FINAL REPORT

JACOB LUDEMAN

Structural Layout

See the Appendix for color-coded structural layout. Shown below in Figure 38 is the Roof
Framing Plan. The fire resistance ratings are based on color: red is 3 hours, blue is 2 hours, and grey
is 1.5 hours. As shown, the blue members are the roof framing members that bear a gravity load. The
right side of the plan shows the typical members for the entire plan. The red members are the cross
bracing which bear the lateral loads from wind and earthquakes. These meet the 3-hour fire resistance
rating for primary structural members. Finally, on the top and bottom of the plan is the grey areas
showing a two-way concrete slab with a 1.5-hour fire resistance rating. This is the same as the 1.5hour rating requirement for roof construction.

Figure 38 - Roof Framing Plan
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As part of the engineering analysis, credible design fire scenarios that are challenging, yet
realistic based on the expected contents of the building are used to determine minimum performance
criteria for the structural fire protection. The design fire scenarios are based on analysis and/or
assumptions of the anticipated fuel loads within the building. To represent potential hazard
development within the building, this section details three different fire scenarios.
Emphasis will be placed on flaming rather than smoldering combustion. The latter type of
combustion, occurring during the incipient phase of fire growth, is negligible in volumetric smoke
production compared to flaming combustion. The growth stage of an unsteady fire is often considered
to increase with the square of time. Figure 39 is from the Handbook of Smoke Control Engineering and
gives the expected heat release growth rate history of various combustibles. According to this article,
the slow curve is appropriate for fires involving thick, solid objects (solid wood table, bedroom dresser,
or cabinet), the medium growth curve is typical of solid fuels of lower density (upholstered furniture and
mattresses), and the fast fires are thin, combustible items (paper, cardboard boxes, draperies). Ultrafast fires include flammable liquids, some older types of upholstered furniture and mattresses or other
highly volatile fuels.

Figure 39 - Growth Curve of Various Combustibles

The project building is assumed to be sprinklered with standard response sprinklers with an
activation temperature of 212 F. There are three possible responses to sprinkler spray according to the
Handbook of Smoke Control Engineering. As shown in Figure 40, rather than just fire suppression,
sprinkler spray can cause HRR decay, constant HRR, or an increase in HRR due to the sprinkler spray
being overpowered by the fire if they activate too late and are inadequate for suppression. This is more
common in spaces with high ceiling such that the smoke plumes cool to an extent that significantly
delays sprinkler activation.
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Figure 40 - Possible Results to Sprinkler Action

524.5.1.1 Design Fire 1 - Lecture Hall Fire
Design Fire 1 is a “fast” growth fire located in the center of the front end of one of the two large
lecture halls on the first floor (plaza level). Design Fire 1 is intended to represent a fire located in either
of the lecture halls on the first level due to the similarity of the two spaces. A fast fire growth is
proposed to represent thin, combustible items such as papers or cardboard boxes, as seen in that may
be stored in the auditorium. Based on Figure 39 and the data from the Handbook of Smoke Control
Engineering, the fire for this analysis will be considered a “fast”, t-squared, exponential growth fire that
begins with a small ignition and grows in size over time as more combustibles become involved. A fire
on the first level was chosen since the structural components on this level bear the most load. This can
result in the most catastrophic failure. See Figure 41 for Design Fire 1 location. The fire scenario is
based on the following assumptions:
1. Fire size based on sprinkler activation time of sprinklers. Sprinklers were calculated to activate
185 seconds after ignition. Sprinkler calculations can be found in the Appendix.
a. Total Fire Growth Time: 185 seconds
b. Sprinkler Height: 15 feet above the fire
c. Sprinkler Spacing: 15 feet on center
d. Sprinkler Temperature: 212°F, Standard Response Sprinklers RTI = 145 (ft-s)½
2. Sprinkler controlled fire with a maximum heat release rate of 1,605 kW is taken from the
DETACT model shown in Figure 42.
The DETACT model takes the sprinkler spacing, ceiling height, fire growth rate,
actuation temperature of the sprinklers RTI value of the sprinklers, and ambient temperature of
the space into account to determine the corresponding time it takes for the sprinkler to activate.
Using the activation temperature of the sprinkler to determine the corresponding time it takes for
the sprinkler to activate; the corresponding fire size can be determined using the sprinkler
activation time as the fire growth time. After sprinkler activation, it is assumed that the fire size
remains constant as seen in (b) of Figure 40. While a reduction in HRR due to sprinkler
activation is possible, it is conservative to assume a constant HRR upon sprinkler activation. As
mentioned above, sprinklers overpowering the fire is unlikely for spaces with relatively low
ceiling heights similar to the heights in the project building of 15 feet.
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Figure 41 - Design Fire 1 Location

Figure 42 - Design Fire 1 DETACT

FPE 596 - 65

WINTER 2018

FPE 596 FINAL REPORT

JACOB LUDEMAN

524.5.1.2 Design Fire 2 - Wing Classroom
Design Fire 2 will be located in one of the newer wings in a classroom. This fire is also located on
the first floor since the structural components on this level bear the most load and failure here will be
the most catastrophic. A fire in this classroom will most likely be a wastebasket fire or something
similar in nature. The major combustible items in this room are paper, cardboard, and desks. This will
most likely begin as a “fast” growth fire with paper and cardboard and transition into a “slow” growth fire
with the solid wood desks. In order to be conservative, we will assume a “fast” growth fire located in
the center of the classroom. Design Fire 2 is intended to represent a fire located in any of the
classrooms on the first level in one of the wings with primarily concrete construction. This fire could
also be located on the upper floors and these calculations will be considered conservative. Based on
Figure 39 and the data from the Handbook of Smoke Control Engineering, the fire for this analysis will
be considered a “fast”, t-squared, exponential growth fire that begins with a small ignition and grows in
size over time as more combustibles become involved. See Figure 43 for Design Fire 2 location. The
fire scenario is based on the following assumptions:
1. Fire size based on sprinkler activation time of sprinklers. Sprinklers were calculated to activate
185 seconds after ignition. Sprinkler calculations can be found in the Appendix.
a. Total Fire Growth Time: 170 seconds
b. Sprinkler Height: 15 feet above the fire
c. Sprinkler Spacing: 15 feet on center
d. Sprinkler Temperature: 212°F, Quick Response Sprinklers RTI = 90.6 (ft-s)½
3. Sprinkler controlled fire with a maximum heat release rate of 1355 kW is taken from the
DETACT model shown in Figure 44.
The DETACT model takes the sprinkler spacing, ceiling height, fire growth rate,
actuation temperature of the sprinklers RTI value of the sprinklers, and ambient temperature of
the space into account to determine the corresponding time it takes for the sprinkler to activate.
Using the activation temperature of the sprinkler to determine the corresponding time it takes for
the sprinkler to activate; the corresponding fire size can be determined using the sprinkler
activation time as the fire growth time. After sprinkler activation, it is assumed that the fire size
remains constant as seen in (b) of Figure 40. While a reduction in HRR due to sprinkler
activation is possible, it is conservative to assume a constant HRR upon sprinkler activation. As
mentioned above, sprinklers overpowering the fire is unlikely for spaces with relatively low
ceiling heights similar to the heights in the project building of 15 feet.
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Figure 43 - Design Fire 2 Location

Figure 44 - Design Fire 2 DETACT
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524.5.1.3 Design Fire 3 - Upper Level Fire
Design Fire 3 is an “ultra-fast” growth fire located in the center of one of the upper level lab spaces.
Ultra-fast fires include flammable liquids, which may be present in some of the chemistry labs on the
upper levels. Design Fire 3 is intended to represent a fire located in any of the lab spaces on the upper
levels due to the similarity of the spaces. An ultra-fast fire growth is proposed to flammable liquids or
chemicals that may be stored in the lab. Based on Figure 39 and the data from the Handbook of
Smoke Control Engineering, the fire for this analysis will be considered an “ultra-fast”, t-squared,
exponential growth fire that begins with a small ignition and grows in size over time as more
combustibles become involved. See Figure 45 for Design Fire 3 location. The fire scenario is based on
the following assumptions:
1. Fire size based on sprinkler activation time of sprinklers. Sprinklers were calculated to activate
102 seconds after ignition. Sprinkler calculations can be found in the Appendix.
a. Total Fire Growth Time: 102 seconds
b. Sprinkler Height: 15 feet above the fire
c. Sprinkler Spacing: 15 feet on center
d. Sprinkler Temperature: 212°F, Quick Response Sprinklers RTI = 90.6 (ft-s)½
4. Sprinkler controlled fire with a maximum heat release rate of 1952 kW is taken from the
DETACT model similar to Design Fire 1.

Figure 45 - Design Fire 3 Location
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Heat Transfer Boundary Conditions

524.5.2.1 Design Fire 1 - Boundary Conditions
For Design Fire 1, calculations will be performed for a steel beam and a steel girder. Their
locations are shown below in Figure 46. The typical beam shown is a W21 x 62. The typical girder
shown is a W24 x 94.

Figure 46 - Design Fire 1 Structural Components

This lecture hall is a larger room with an area of 1,446 sq. ft. Therefore, we will treat this as a
regime II fire and utilize Alpert’s correlation for calculations as shown in Figure 47.
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Figure 47 - Fire Regimes

The height of the room is assumed to be 15 feet and the radius to the fire from sprinkler is
7.5′ × √2 = 10.61 𝑓𝑒𝑒𝑡. These conditions cause a “high” r/H value of 0.707. The following conditions
were used in Table 20 to calculate the values in Table 21.
Table 20 - Initial Parameters
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Table 21 - Calculated Parameters

Q = q’’ * Area
These assumptions and calculations create these boundary conditions:
t=0
T = 293 K
x =0
-k dT/dx = q’’conv + q’’rad
X=L
-k dT/dx = 2,084 W/m2

Figure 48 below depicts the boundary conditions as a graph vs. time and as applied to the beam.

Figure 48 - Design Fire 1 Boundary Conditions

524.5.2.2 Design Fire 2 - Boundary Conditions
For Design Fire 2, calculations will be performed for a simply supported concrete beam. The
location is shown below in Figure 49. The typical beam shown is a 12” x 18” concrete beam as shown
below in Figure 50. Table 22 shows a portion of the beam schedule with information pertaining to this
typical beam.
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Figure 49 - Design Fire 2 Structural Components
Table 22 - Beam Schedule
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Figure 50 - Beam Elevation

This classroom is a smaller room with an area of 590 sq. ft. Therefore, we will treat this as a
regime I fire and utilize the Thomas Plot as shown in Figure 51.

Figure 51 - Thomas Plot

The room has the following properties:
W = 28’-4”
L = 20’-10”
H = 15’
Door: 6’ x 7’
AT = 205.24 m2
AO = 3.9 m2
Ventilation Factor = 24.61 m-½
From Thomas Plot: TMAX = 900°C
The following conditions were used in Table 23 to calculate the values in Table 24.
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Table 23 - Initial Parameters

Table 24 - Calculated Parameters

These assumptions and calculations create these boundary conditions:
t=0
T = 293 K
x =0
-k dT/dx = q’’conv + q’’rad
X=L
-k dT/dx = 124.5 kW/m2
Figure 52 below depicts the boundary conditions as a graph vs. time and as applied to the beam.

Figure 52 - Design Fire 2 Boundary Conditions
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524.5.2.3 Design Fire 3 - Boundary Conditions
For Design Fire 3, calculations will be performed for a steel girder. Its location is shown below
in Figure 53. The typical girder shown is a W21 x 62.

Figure 53 - Design Fire 3 Structural Components

This laboratory is 1,381 sq. ft. Therefore, we will treat this as a regime II fire and utilize Alpert’s
correlation for calculations as shown in Figure 47 from Design Fire 1.
The height of the room is assumed to be 15 feet and the radius to the fire from sprinkler is
7.5′ × √2 = 10.61 𝑓𝑒𝑒𝑡. These conditions cause a “high” r/H value of 0.707. The following conditions
were used in Table 25 to calculate the values in Table 26.
Table 25- Initial Parameters
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Table 26 - Calculated Parameters

These assumptions and calculations create these boundary conditions:
t=0
T = 293 K
x =0
-k dT/dx = q’’conv + q’’rad
X=L
-k dT/dx = 2,410 W/m2
Figure 54 below depicts the boundary conditions as a graph vs. time and as applied to the beam.

Figure 54 - Design Fire 3 Boundary Conditions
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Time to Failure
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The following formulas were utilized in order to calculate the temperature of various typical beams
during the fire:
Steel with Structural Protection

Steel with No Structural Protection

Concrete
Finite Difference Method
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Design Fire 1 - Calculations

Typical Structural Steel
Fy = 50 ksi
E = 29,000 ksi
Live Load = 100 psf
Dead Load = 50 psf
Phi = 1.0 (fire)

Figure 55- Design Fire 1 Beam Temperatures

524.6.2.1 Beam W21 x 62
Zx = 144 in3
L = 33 ft
Tributary Width = 17’ - 8”
WD = 0.883 klf
WL = 1.77 klf
WT = 1.94 klf
Mu = 264.5 k-ft
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Minimum Phi_Mn = 694.4 k-ft (unprotected)
Minimum Phi_Mn = 697.9 k-ft (protected)
Phi_Mn > Mu for protected and unprotected, therefore the member does not fail.
This shows that the capacity of the member is greater than the load on the member, and
therefore it will not likely fail under fire conditions. Fire is treated as a load, as well as the dead and live
loads. Mn is the bending moment capacity of the member and Mu is the bending moment load of the
member. The applied loads are assumed to be less for a structural design using fire conditions when
compared to a typical structural analysis. 1.2 D + 0.5 L is used (D = dead, L = live). Under fire
conditions, the internal forces may be induced by thermal expansion, the material strengths may be
reduced, cross-sectional areas may be reduced, smaller safety factors can be used and deflection is
not important unless it affects the strength of the members. The most likely loads in the event of a fire
are much less than the design ultimate loads; fires are also unlikely.

524.6.2.2 Girder W24 x 94
Zx = 254 in3
L = 26.5 ft
Tributary Width = 33’
WD = 1.65 klf
WL = 3.3 klf
WT = 3.63 klf
Mu = 318.6 k-ft
Minimum Phi_Mn = 1,224.8 k-ft (unprotected)
Minimum Phi_Mn = 1,234.6 k-ft (protected)
Phi_Mn > Mu for protected and unprotected, therefore the member does not fail.
This shows that the capacity of the member is greater than the load on the member, and
therefore it will not likely fail under fire conditions. Fire is treated as a load, as well as the dead and live
loads. Mn is the bending moment capacity of the member and Mu is the bending moment load of the
member. The applied loads are assumed to be less for a structural design using fire conditions when
compared to a typical structural analysis. 1.2 D + 0.5 L is used (D = dead, L = live). Under fire
conditions, the internal forces may be induced by thermal expansion, the material strengths may be
reduced, cross-sectional areas may be reduced, smaller safety factors can be used and deflection is
not important unless it affects the strength of the members. The most likely loads in the event of a fire
are much less than the design ultimate loads; fires are also unlikely.

524.6.3

Design Fire 2 - Calculations

The concrete beam that is subjected to the fire conditions is a 12” x 18” simply supported beam.
From the Thomas Plot, the room reaches a max temperature of 900°C. The calculations assume that
the room is at the max temperature the entire time in order to be conservative. Since the actual fuel
package is unknown, the fire will not be simulated to run until the time to burnout. Instead, the
simulation runs until all the occupants have exited the building. This is a conservative estimate from
the egress calculations shown below in Table 27. It takes approximately 28.6 minutes for all persons to
evacuate the building. The following calculations are just to illustrate the condition of the structure until
full evacuation.
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Table 27 - Egress Calculations

The area of compression (top of beam) is not a concern here, since the fire is heating up the
beam from the bottom. The steel properties are of great importance here for this simply supported
beam. Using the finite difference method, the layers of the beam can be shown as they heat up
through time. Assuming the steel will begin to lose structural strength at 500°C, the assumption can be
made that the beam will fail if a temperature of 500°C reaches to the depth of the steel. The concrete is
required to have 3” of cover over the rebar so when a depth of 3” is greater than 500°C, the beam has
begun to fail. The graph below in Figure 56 shows the temperatures into the beam at increments of ½
inch.

Figure 56 - Thomas Plot Time-Temperature Curves into Beam (inches)

The rebar at a depth of 3 inches will not reach a temperature of 500°C during the total
evacuation time of 28.6 minutes. Therefore, it is safe to assume that with fire protection included, the
beam will also not fail. With fire protection included on the concrete beam, with a one-inch thickness,
the Time - Temperature Curve shown below in Figure 57 illustrates that not even the first layer of
concrete will reach 800°C as the beam without fire protection did.
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Figure 57 - Thomas Plot Time-Temperature Curves into Beam (inches) with Fireproofing

The beam without fire protection reaches a temperature of 500°C at a depth of ½ inch and
reaches 470°C at a depth of 1 inch. These high temperatures could cause the beam to spall. Concrete
spalling is not a huge issue to the concrete, since the concrete in compression will be fine. The major
issue will be the lack of cover provided for the rebar. This could cause the rebar to reach much higher
temperatures, therefore some sort of fire-proofing is recommended.

524.6.4

Design Fire 3 - Calculations

Typical Structural Steel
Fy = 50 ksi
E = 29,000 ksi
Live Load = 100 psf
Dead Load = 50 psf
Phi = 1.0 (fire)
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Figure 58 - Design Fire 3 Beam Temperatures

Zx = 144 in3
L = 31 ft
Tributary Width = 17’ - 8”
WD = 0.883 klf
WL = 1.77 klf
WT = 1.94 klf
Mu = 233 k-ft
Minimum Phi_Mn = 690.5 k-ft (unprotected)
Minimum Phi_Mn = 694.7 k-ft (protected)
Phi_Mn > Mu for protected and unprotected, therefore the member does not fail.
This shows that the capacity of the member is greater than the load on the member, and
therefore it will not likely fail under fire conditions. Fire is treated as a load, as well as the dead and live
loads. Mn is the bending moment capacity of the member and Mu is the bending moment load of the
member. The applied loads are assumed to be less for a structural design using fire conditions when
compared to a typical structural analysis. 1.2 D + 0.5 L is used (D = dead, L = live). Under fire
conditions, the internal forces may be induced by thermal expansion, the material strengths may be
reduced, cross-sectional areas may be reduced, smaller safety factors can be used and deflection is
not important unless it affects the strength of the members. The most likely loads in the event of a fire
are much less than the design ultimate loads; fires are also unlikely.
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Protection Scheme

524.6.5.1 Steel Protection
Adding spray-on fireproofing, if the steel is not shown aesthetically, is a great option. The
amount of fire-proofing required prescriptively can also be reduced if proven it doesn’t need it through a
performance-based analysis. However, assuming the aesthetics matter, another option is to increase
the size of the steel rather than adding some form of unsightly insulation. Another example is a
reactive type of fire protection. A thin film of intumescent coatings can be applied to provide fire
protection. An intumescent coating is a thin paint-like material that is inert at low temperatures but
provides insulation as the result of a chemical reaction when reaching temperatures of approximately
200-250°C; well before the steel would experience any changes in the structural properties. At these
temperatures, the fireproofing will swell and expand to provide an expanded layer of low conductivity
char.

524.6.5.2 Concrete Protection
524.6.5.2.1 Rebar Protection
A possible solution to increase the concrete fire protection would be to limit the use of highstrength concrete. Although this is a very high-quality material structurally, it is known to spall. Limiting
the amount of spalling will drastically increase the protection of the rebar in a fire. Another option here
is to move the rebar in on the concrete to increase the cover material.

524.6.5.2.2 Blast Furnace Slag
Another possible solution is to add blast furnace slag to the concrete mixtures. Blast furnace
slag is a byproduct of steel production. Steel slag was used in roads dating back to the Roman Empire,
around 2000 years ago. Broken slag from the crude iron making forges were used in base
construction. Steel slag is produced during the separation of the molten steel from impurities in steelmaking furnaces. The slag occurs as a molten liquid melt and is a complex solution of silicates and
oxides that solidifies upon cooling. As shown in Table 28, the primary components of steel slag are
limestone and silica. These components exist in the Earth’s crust, natural rock, and minerals and the
chemical composition is similar to that of ordinary portland cement.
Table 28- Steel Slag Make-Up

The primary metals for steel are injected with lime as a fluxing agent which then combines with
the other chemicals such as silicates and aluminum oxides to form steel furnace slag. The slag is
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poured from the furnace in a molten state. After cooling, it is processed to remove all free metallics.
Steel furnace slag, also known as ground granulated blast-furnace slag, forms during the reduction of
iron ore to iron in a blast furnace and is then ground.
This has actually been used for a while and has many beneficial properties. Steel slag can
improve concrete durability, reduce life cycle costs, lower maintenance costs, and make cement more
sustainable. Reducing portland cements use has many benefits as shown in Figure 59 below. It
makes up 10-20% of concrete by weight and is the largest contributor to greenhouse gases during
concrete production since it uses the most energy during concrete production. Slag cement can reduce
the amount of portland cement used. It requires less energy to be produced while it still creates a
strong cement.

Figure 59 - Portland Cement (green)

The most important reason to utilize blast furnace slag in the cement for concrete mixtures is
fire resistance. Blast furnace slag is generally recognized to be fire resistant since it has low heat
transfer properties. It has the same coefficient of expansion as steel which will reduce cracking in the
concrete. The fire endurance properties offer superior performance to portland cement. Additionally,
blast furnace slag has the ability to withstand extreme temperature changes. This includes severe
freeze thaw cycles with often cause concrete cracking. Blast furnace slag has no soft or absorbent
particles that can store water which will expand and contract with the cycles which contributes to
concrete spalling. Concrete spalling reduces the cover of rebar which causes it to heat up faster during
a fire, weakening the structure.
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Conclusion

524.7.1

Safety Factor
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There are two types of design: prescriptive and performance. They are fundamentally different
but they both have safety as the goal. When designing prescriptively, the design is implicit. The
designers are not sure exactly how safe the building is, however, they do know that it is safe. The
factor of safety remains unknown because the external boundary conditions are unknown. If the
structure is up to the current codes and standards, then it is safe because it meets the checkmarks
required. In performance-based design, the building has a known safety factor. The structure is safe
because the engineer knows when and how it will fail, and how likely that is to happen. The factor of
safety comes from the time, strength, or other specifications leftover in the structure from the actual
time, strength or specification required.
Structurally, this project is designed on an explicit basis. The performance of the building
exceeds the conditions loaded upon the building. The factors of safety for each design fire are as
follows:

524.7.1.1 Design Fire 1
W21 x 62 Beam:

Capacity Unprotected = 694.4 k-ft
Capacity Protected = 697.9 k-ft
Max Load = 264.5 k-ft
Extra Capacity Unprotected = 429.9 k-ft
Extra Capacity Protected = 433.4 k-ft
Factor of Safety Unprotected = 1.6
Factor of Safety Protected = 1.6
W24 x 94 Girder:
Capacity Unprotected = 1224.8 k-ft
Capacity Protected = 1234.6 k-ft
Max Load = 318.6 k-ft
Extra Capacity Unprotected = 906.2 k-ft
Extra Capacity Protected = 916 k-ft
Factor of Safety Unprotected = 2.8
Factor of Safety Protected = 2.9

524.7.1.2 Design Fire 2
12” x 18” Beam:

Assume steel capacity is 500°C
Rebar depth is 3”
Assume rebar depth 1.5” to account for spalling
Temperature at 3” after 28.6 minutes = 79.51°C
Temperature at 1.5” after 28.6 minutes = 320.36°C
Extra Capacity = 179.64°C
Factor of Safety Unprotected = 0.6
Add in 1-inch of spray-applied fireproofing
Temperature at 3” after 28.6 minutes = 34.63°C
Temperature at 1.5” after 28.6 minutes = 129.24°C
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Extra Capacity = 370.76°C
Factor of Safety Protected = 2.9

524.7.1.3 Design Fire 3
W21 x 62 Beam:

Capacity Unprotected =690.5 k-ft
Capacity Protected = 694.7 k-ft
Max Load =233 k-ft
Extra Capacity Unprotected = 457.5 k-ft
Extra Capacity Protected = 461.7 k-ft
Factor of Safety Unprotected = 1.9
Factor of Safety Protected = 2.0

524.7.2

Cost Savings

The use of steel slag in the cement for concrete can help decrease the overall cost. It not only
improves fire protection aspects, but can improve the concrete durability, reduce life cycle costs, lower
maintenance costs, and make cement more sustainable.

524.7.3

Structural Fire Protection

The summary report of the structural fire protection systems designed for the building facility is
considered to be accurate given the variety of structural, fire protection, and fire sprinkler drawings
provided from various years and different contractors and engineers. Various calculations, graphs and
the building drawings are located in the Appendix.
According to this report, the structural fire protection of the project building is designed in
accordance with the applicable criteria.

524.7.4

Prescriptive Analysis Summary

The prescriptive analysis of this report was found compliant with the applicable codes and
standards in many regards. However, due to older code additions and the many assumptions made,
the project building did not meet a couple of the requirements set forth by the applicable codes and
standards. The sprinkler system demand is also much higher than the city water supply, however, a
fire water pump was selected in order to meet the sprinkler water demand. A performance-based
egress analysis will address the issue of the high occupant loads on the upper levels and insufficient
exit capacity. Therefore, a prescriptive analysis of the project building is not sufficient and a
performance-based analysis is required.
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Performance Based Design
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Goals
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Utilizing realistic worst-case scenario design fires and a realistic yet conservative egress time, it
is the intent of the performance based design to determine the fire and life safety of the project building.
A smoke control design will be utilized to assist in saving occupants not intimate with the ignition
source, while comparing the smoke layer height relative to occupant egress time. NFPA 101, The Life
Safety Code will be used to determine these scenarios. Section A.5.2.2 from Appendix A details 4
possible design scenarios.
Method 1 requires the design team to ensure that occupants are not incapacitated by fire
effects. This is the most in-depth method for determining occupant safety. Tenability criteria can be
established from the SFPE Engineering Guide to Performance-Based Fire Protection.
Method 2 requires the design team to demonstrate that each room or area are evacuated before
the smoke and toxic gas layer in that room descends to a level lower than 6 feet above the floor. This
method is utilized to illustrate that no occupant is exposed to fire effects. Such an evacuation requires
the calculation of the locations, movement and behavior of occupants, because fire effects and
occupants are separated by moving the occupants. A possible issue with this calculation is that a large
amount of the population would not be able to walk or run to exit normally by standing up straight
without inhaling toxic gases. Some possible solutions are to assume a higher smoke layer height to
allow for a larger portion of the population to exit normally, or assume a slower egress time for a portion
of the occupants.
For Method 3, the design team must demonstrate that the smoke and toxic gas layer will not
descend to a level lower than 6 feet above the floor in any occupied room. The benefit of this method is
that it eliminates the need for egress calculations or simulations. However, due to the difficulty of
proving such a scenario for the project building, this method will not be utilized.
Finally, Method 4 is the most conservative approach. The design team can demonstrate that no
fire effects will reach any occupied room. This eliminates any need for calculations regarding
occupants. Additionally, it also eliminates the need for some of the required modeling for fire effects
because it is not necessary to model the filling of rooms, only the spread of fire effects to those rooms.
This method is the most conservative and simple, however, due to the geometry of the project building,
this method will not be used.
The validity of each model will need to be determined in accordance with 5.6.5 of LSC, 2015.
The simulations must be run with a variety of different parameters in order to test the sensitivity and
uncertainty and a reasonableness check must be performed per A.5.7 LSC, 2015. Additionally, 5.5.1
and 5.8.1 of LSC, 2015 require the authority having jurisdiction (AHJ) must approve the analysis and
documentation.
Method 2 will be utilized to depict the relationship between the occupants and the untenable
conditions caused by the design fires.

596.5.2.1 ASET vs. RSET
The available safe egress time must be more than the required safe egress time. The RSET value
will include a factor of safety. ASET will be provided from a performance-based analysis on a design
fire using Fire Dynamics Simulator (FDS). RSET will be measured from fire ignition and account for
detection time, alarm notification time, pre-movement time and movement time. The RSET value
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includes a factor of safety to account for possible errors in determining the evacuation time since it is
based on assumptions and previous data.
The RSET is measured from fire ignition. It accounts for detection time, alarm notification time, premovement time and finally movement time.

596.5.2.2 Pre-Movement Time
For the project building, it is reasonable to assume that the occupants of the college-level
education are students and professors. Therefore, it is assumed the occupants are familiar with the
building.
The time from ignition to detection is assumed to be approximately 72 seconds after the initial
fire forms. This is assuming no occupants intimate with ignition cause an alarm (fire alarm pull station)
before a typical photoelectric smoke detector responds to the signature. The time is obtained from the
DETACT model in Figure 21.
The pre-evacuation activity time will vary greatly from space to space. This is the time that
elapses while the occupant is preparing to leave or seek refuge. In a lecture hall or classroom, the
students may take longer to begin leaving if a professor continues teaching in an attempt to ignore the
alarm if they believe it to be caused by something other than a fire. Students may also take time to
pack up bags before beginning to evacuate. Additionally, the building has many machine shops and
other industrial type spaces that may require a specific safety procedure to be followed before exiting
the building. Training has been shown in studies to decrease the delay times. Trained occupants will
not only know where the closest exits are, but can significantly decrease the pre-evacuation activity
time if they know the correct procedures during alarm. Occupants are not likely to be affected by the
weather because it is located in a very temperate climate in Southern California.
The SFPE Handbook recommends a pre-evacuation activity time of 30 seconds, however since
the building is multiple stories and occupants may be deterred from ending an important lecture or
activity, a pre-evacuation activity time of 48 seconds is used for the building to have a nice even total
pre-movement time of 2 minutes.

596.5.2.3 Travel Time
Travel time is the final component in the calculation of evacuation time. It is the time to move to
a location of safety. Most of the occupants are likely to be familiar with the building, but rare events
with new students on the first day of school or class field trips from other schools need to be
considered. This will cause uncertainty about egress paths and the locations of the nearest exits. Exit
signs will significantly help the occupants in the unknown space and the building has a fairly simple
layout. People who are disabled or obese will have a slower walking speed than an average person as
well and must be accounted for.

596.5.3 Fire Scenarios
There are three possible responses to sprinkler spray according to the Handbook of Smoke
Control Engineering. As shown in Figure 60 below, rather than just fire suppression, sprinkler spray
can cause HRR decay, constant HRR, or an increase in HRR due to the sprinkler spray being
overpowered by the fire if they activate too late and are inadequate for suppression. This is more
common in spaces with high ceiling such that the smoke plumes cool to an extent that significantly
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delays sprinkler activation. The growth stage of an unsteady fire is often considered to increase with
the square of time. Figure 61 below gives the expected heat release growth rate history of various
combustibles. For this building, a slow curve would be appropriate for fires involving thick, solid objects
such as solid wood tables or desks, the medium growth curve is typical of solid fuels of lower density
such as upholstered furniture, and the fast fires are thin, combustible items such as paper, cardboard
boxes, draperies. Ultra-fast fires include flammable liquids in labs, some older types of upholstered
furniture that may be present in the building or other highly volatile fuels. All design fire characteristics
will be chosen in accordance with the requirements of NFPA 101 Section 5.5.

Figure 60 - Sprinkler Response

Figure 61 - Expected Heat Release Growth Rate

For the following design fires, the constant HRR after sprinkler activation will be used.
According to the “Handbook of Smoke Control Engineering,” design fires are considered to stop
growing on sprinkler activation with two exceptions: (1) fires for which the owner wants extra smoke
protection and (2) fires in spaces with high ceiling such as an atrium. The owner may want a smoke
control system that can withstand large fires in the event of sprinkler failure for security purposes or
continuity of operation. For spaces with high ceilings, the temperature of the smoke can drop so much
that sprinklers may not activate or have a delayed activation that the spray evaporates before it reaches
the fire. There is a critical ceiling height in large spaces for which sprinkler spray should not be taken
into account. Many professionals believe this critical height to be approximately 35 to 45 feet.
However, none of the design fire scenarios in the project building have a ceiling height of 35 feet or
greater, so the benefits of a sprinkler system will be taken into account.
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596.5.3.1 Design Fire #1
Design Fire 1 is a “fast” growth fire located in the center of the front end of one of the two large
lecture halls on the first floor (plaza level). This could be located in either lecture hall due to their
similarities. A fast fire growth is proposed to represent thin, combustible items such as papers or
cardboard boxes that may be stored in the auditorium. For this analysis, the fire will be considered a
“fast”, t-squared, exponential growth fire that begins with a small ignition and grows in size over time as
more combustibles become involved. A fire on the first level was chosen since the structural
components on this level bear the most load. This can result in the most catastrophic failure for the
building if there is localized failure to structural members. The beams in the classroom are long span
and a failure would result in a possible collapse of other areas of the building. Additionally, all vertical
supports such as columns and walls are not as closely spaced as in the rest of the building, so this
would result in a larger failure area. See the plan below in Figure 62 for Design Fire 1 location.
The fire size is based on the sprinkler activation time of the sprinklers. The sprinklers were
calculated to activate 185 seconds after ignition using the DETACT Model, so the total fire growth time
is 185 seconds. This is a sprinkler-controlled fire with a maximum heat release rate of 1,605 kW. The
sprinkler activation calculations are shown below in Table 29 and the results are depicted in Figure 63.

Figure 62 - Design Fire 1 Location
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Table 29 - Design Fire 1 Sprinkler Activation Calculations
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Figure 63 - Design Fire 1 DETACT Graph

596.5.3.2 Design Fire #2
Design Fire 2 is an “ultra-fast” growth fire located in the center of one of the upper level lab
spaces. Ultra-fast fires include flammable liquids, which may be present in some of the chemistry labs
on the upper levels. Design Fire 2 is intended to represent a fire located in any of the lab spaces on the
upper levels due to the similarity of the spaces. The fire size is based on the sprinkler activation time of
the sprinklers. The sprinklers were calculated to activate 102 seconds after ignition using the DETACT
Model. This is a sprinkler-controlled fire with a maximum heat release rate of 1,952 kW.
This fire is intended to determine how smoke will travel from the fifth floor. However, after an
analysis in FDS, it seems that the smoke doesn’t travel much further than the 5th floor. Instead, this
simulation will focus on just the fifth floor and how the egress time of the 5th floor is affected by the rest
of the building. Figure 64 below depicts the design fire location on Level 5. The sprinkler activations
calculations are shown below in Table 30 and the results are depicted in Figure 65.
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Figure 64 - Design Fire 2 Location
Table 30 - Design Fire 2 Sprinkler Activation Calculations
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Figure 65 - Design Fire 2 DETACT Graph

596.5.3.3 Design Fire #3
Design fire 3 is an ultra-fast growth fire located in the reactor room of the sub-level. It is located
on the sub-level so smoke has the potential to travel onto all floors of the building upwards.
Additionally, a nuclear reactor has extreme catastrophic potential. However, after additional research
online, it seems that the reactor is extremely safe. The reactor is fueled by uranium, enriched to less
than 20% of the 235 isotope, and moderated by water and zirconium hydride, giving it extremely safe
operating characteristics. The location of design fire 3 is shown below in Figure 66.
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3

Figure 66 - Design Fire 3 Location

596.3.4

Design Fire #4

Design Fire 4 is located in one of the classroom wings that were added to the building after
initial construction. This fire is also located on the first floor since the structural components on this
level bear the most load and failure here will be the most catastrophic. A fire in this classroom will most
likely be a wastebasket fire or something similar in nature. The major combustible items in this room
are paper, cardboard, and desks. This will most likely begin as a “fast” growth fire with paper and
cardboard and transition into a “slow” growth fire with the solid wood desks. In order to be
conservative, we will assume a “fast” growth fire for the entire duration, located in the center of the
classroom. Design Fire 4 is intended to represent a fire located in any of the classrooms on the first
level in one of the wings with primarily concrete construction. This fire could also be located on the
upper floors and these calculations will be considered conservative. The fire size is based on sprinkler
activation time of the sprinklers. The sprinklers were calculated to activate 185 seconds after ignition
using the DETACT Model.
This is a sprinkler-controlled fire with a maximum heat release rate of 1,355 kW.
This fire is not very extreme compared to the lecture hall fires also located on the first floor. It was
primarily analyzed for structural purposes to see how the concrete held up under a fire load, as all the
other fires involve steel structure, while the wings are constructed of steel. Figure 67 shows the
location of Design Fire 4.
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Figure 67 - Design Fire 4 Location

596.5.4

Required Egress Time

The required safe evacuation time can be determined by hand calculations or through
computer-based models and simulations. Both methods will be utilized, and both methods have their
limitations. Hand calculations will model a staged evacuation, that begins on the top floor and
occupants will exit floor by floor. This method will have a longer total evacuation time, however, if used
to determine single floor evacuation it will be much quicker than the computer model. Hand
calculations can be used to determine fire floors or fire zones exit first, rather than simultaneous egress
of the full building as in the PathFinder model. PathFinder was used to simulate the full building
simultaneous egress.

596.5.4.1 Hand Calculations
596.5.4.1.1 Assumptions
1. Each door is assumed to have a clear width of 36 inches and double doors are assumed to be
two 36 inch doors.
2. Stairs are considered uniform throughout the building with a width of 60 inches.
3. Corridor widths are assumed to be 8 feet.
4. The SFPE Handbook Solution is utilized for calculations.
5. All stairs have 11 inch tread depth and 7 inch riser height.
6. Assume 15 feet floor-to-floor height and two 8 foot wide landings per floor.
7. The Plaza (First) Level occupants are shown to give an evacuation time for that floor, however,
they are assumed to be completely evacuated before any other floors reach the plaza level.
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8. The occupants of the sub-level evacuate simultaneously with the upper floors, however the sublevel will be completely evacuated before other floors reach the Plaza level.
9. For the upper floors, the top floor evacuates first and the egress flow continues down floor by
floor from there until all floors have been evacuated.
10. The occupant speed and travel efficiency is from the SFPE Handbook and do not account
directly for the occupant characteristics of the project building.

596.5.4.1.2 Movement Time Calculations
The egress time calculations are found in the Appendix. The total movement time for all
occupants to evacuate the building from the hand calculations is estimated to be 28.6 minutes.
Although this seems long, it is reasonable for a staged evacuation, the largest proportion of total
evacuation time is accounted for by the travel time.

596.5.4.1.3 Total Required Egress Time (RSET)
The total RSET is the sum of the pre-movement or delay time and movement time. The premovement time includes the 72 seconds for the smoke detectors to respond and send the building into
alarm and the one minute of pre-evacuation activity time. The movement time includes the 28.6
minutes required to evacuate all occupants. A total time of 30.1 minutes is required from the time of
ignition to the time the last occupant leaves the building.
A factor of safety must be introduced to account for the many assumptions made which may
result in a shorter time than what will actually occur. Since many of the assumptions actually lengthen
the evacuation time, such as the staged evacuation, a safety factor is already accounted for in the hand
calculations.
This gives a total RSET of 30.1 minutes, or approximately ½ hour for simplification.

596.5.5 Tenability Criteria
For occupants that are familiar with the building, a Smoke Density of 0.5 [1/m] and Visibility of
4m are the allowable requirements that permit a safe escape per Table 2-4.2 of the SFPE Handbook 4th
Edition. While this is not a conservative estimate, it is reasonable to assume that the occupants within
the building are familiar with their surroundings. Professors and students will likely know the building
very well, and even know faster ways through the building and various exits in order to reach their
classes on time. The one exception would be people attending tours of this building, however, they will
be accompanied by a tour guide and the staff are trained to assist people unfamiliar with the building.
One could argue that new students will be unfamiliar with the building, however, this only accounts for a
small time period that would not last more long as the students become acquainted with their new
campus.
Surrounding air temperature is a potential way by which the heat from a fire can negatively
affect occupant evacuation. Air with a higher moisture content will have a greater impact on occupant
health. As the combustion process and sprinkler suppression can produce water vapor, it is assumed
that the smoke will be 100% water-vapor saturated. The highest temperature that occupants can be
exposed to is based on the duration of the exposure. The SFPE Handbook provides a time versus
temperature graph for the highest temperature at which 100% water-vapor saturated air can be
breathed as shown in Figure 68. This graph is used to quantify the temperature threshold based on
egress times. Fire produce a significant amount of water from combustion so the presence of water
vapor as a hazard must not be neglected. A temperature of 60 degrees Celsius is the maximum
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temperature which occupants can be exposed to for an indefinite amount of time without compromising
the design objectives.

Figure 68 - Thermal Tolerance for Humans

Occupants that are not intimate with the ignition source shall not be exposed to untenable
conditions due to the fire according to 5.2.2 LSC, 2015. The recommended approach for the building
facility is either Method 2 or 3 from A.5.2.2 LSC, 2015. Doing a computer-based model of the fire
scenarios in a program such as a fire dynamics simulator (FDS) will allow the analysis of the buildings’
tenability criteria.
For the different fire scenarios, several components of tenability are considered. First, the
visibility limits are evaluated in relation to the egress of the occupants within that space. Another option
is to determine if the smoke layer will descend below 6 feet above the floor in each space. If the smoke
does not descend below 6 feet in any occupied space, Method 3 can be utilized in accordance with
5.5.3 LSC, 2015. This method states that any occupiable spaces may not allow a smoke layer of lower
than 6 feet above the floor.
If the smoke layer does descend below 6 feet in any space, Method 2 can be utilized in
accordance with 5.5.3 LSC, 2015. This method requires a demonstration that each room or area will
be full evacuated before the smoke and toxic gas layer in that room descends to a level lower than 6
feet above the floor. The timing of such an evacuation means that no occupant is exposed to the fire
effects. This requires calculation of the locations, movements, and behavior of occupants, because fire
effects and occupants are separated by moving the occupants. Utilizing programs such as PyroSim
and PathFinder will help calculate both the egress time for each space and the behavior of the fire and
smoke layer using justified assumptions.
The validity of each model will need to be determined in accordance with 5.6.5 of LSC, 2015.
The simulations must be run with a variety of different parameters in order to test the sensitivity and
uncertainty and a reasonableness check must be performed.
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596.5.5.1 Smoke Control System
A major factor that will affect the tenability in the building is the smoke control system. The
current smoke control system in place is not complex. As mentioned above in section 522.1.3.4 Duct
Smoke Detectors, there are two duct smoke detectors that cause the shutdown of smoke fire dampers
on the second and fourth floors. This effectively separates the building into separate smoke zones that
can help prevent the spread of smoke through the ducts. The zones would consist of the sub-level and
plaza level, the second and third level, and the fourth and fifth level.

596.5.6

Scenario Evaluation

596.5.6.1 Design Fire #1
For Design Fire 1, just the Plaza Level is considered. Design Fire 1 did not cause any adverse
temperature effects that were worth noting. Instead, the visibility criteria is the main focus. On the right
of the model screen captures, is the color bar indicating the visibility in the space. Anything that is
black has reached a limit of 4m of vis and anything inside the black that is blue is below the tenability
criteria requirement of 4m. Figure 69 below shows the lecture hall at 1.8 minutes after ignition. The
larger floor plan showing all of Level 1 in Figure 70 is at 7.1 minutes, when the visibility begins to drop
below 4m.

Figure 69 - Design Fire 1 at 1.8 minutes
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Figure 70 - Design Fire 1 at 7.1 minutes

To evacuate the lecture hall takes just over a minute (approx. 70 seconds). Assuming the
occupants in this space are not accounting for any pre-movement delay time since they are most likely
experiencing the fire as it occurs, they would be able to escape.
It takes approximately 3 minutes to evacuate just Level 1 according to the Pathfinder model
shown in Figure 71. Accounting for the pre-movement time of 2 minutes and the travel time of 3
minutes, the total evacuation time for Level 1 is 5 minutes. This does not include a factor of safety,
however, the model and pre-movement time are already calculated in a conservative manner. Even if
another minute is added to the scenario, the total evacuation time will be 6 minutes. This is less than
the 7.1 minutes it takes for the visibility from soot drop below 4 meters, so the ASET is greater than the
RSET.
One would have to assume the smoke control system prevented the spread of smoke to other
floors through the stairwells and other shafts. Additionally, this scenario would also only allow two exit
stairs to be utilized, as the one that exits through the plaza level would be inaccessible for the floors
above and below to exit through.
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Figure 71 - Design Fire 1 Egress Model

596.5.6.2 Design Fire #2
Design fire 2 is the fire on Level 5 located in one of the lab spaces. For this scenario, all
tenability criteria will be analyzed. The allowable maximum temperature is 60°C. Shown in Figure 72 is
the temperature of the lab space when it is approximately 60°C. This occurs at 8.8 minutes. The rest
of the fifth floor does not experience adverse temperature effects throughout the duration of the
simulation.
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Figure 72 - Design Fire 2 Temperature at 8.8 minutes

The visibility of the fifth floor is shown below in Figure 73 at approximately 1.8 minutes. This is
focusing on the lab space when the visibility begins to drop below 4 meters as indicated by the colorbar
on the right. Since the visibility drops below 4 meters in less than the time it takes for the temperature
to reach above 60°C, the visibility will be the governing criteria for this scenario in determining the
relationship of the smoke layer at 6 feet to the occupants egress time.
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Figure 73 - Design Fire 2 Visibility at 1.8 minutes

After approximately 3.1 minutes, the visibility begins to reach the 4 meter limit near Stair A as
shown in Figure 74. Most of the floor still maintains visibility of 30 meters and only a small portion
reaches the visibility criteria limit. After 5.1 minutes, the entire floor begins to reach the visibility criteria
limit of 4 meters or less as shown in Figure 75.
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Figure 74 - Design Fire 2 Visibility at 3.1 minutes
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Figure 75 - Design Fire 2 Visibility at 5.1 minutes

The time it takes to evacuate the entire building using all exits is 20.3 minutes including the premovement delay time as shown in Figure 76. In most fire scenarios, the smoke will be contained to the
2 floors in the fire zone, which is separated by the smoke dampers. Since the building is separated, a
staged egress can be utilized with a notification system that would allow the occupants of the fire floor
and connecting smoke zone floor to evacuate first, and then the rest of the building to evacuate after.

Figure 76 - Full Building Egress Simulation
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For the full building simultaneous egress evacuation, all the occupants on Level 5 enter the
protected stairwell at approximately 15.2 minutes. This would be insufficient, considering Level 5 does
not meet the visibility requirements after only 5.1 minutes. If a staged evacuation was utilized where
the floors within the fire zone evacuate first, the fifth floor has an evacuation time of 7.1 minutes as
shown in Table 31 below.
Table 31 - Staged Evacuation

This type of evacuation allows the Plaza Level and Sub-Level to evacuate first, since the
occupants will be out of the building before any other occupants reach those floors. The fifth floor will
simultaneously begin evacuation since it is in the fire zone. When the end of the flow of occupants from
the fifth floor reach the fourth floor, the fourth floor will begin evacuation. Although the fourth floor is in
the same fire zone as the fifth floor, it would experience negligible fire effects because of the limited
amount of smoke travel. Finally, each floor would begin evacuation after the floor above’s final
occupant reaches the next level. This creates a slightly higher total egress time of 28.6 minutes,
however, the levels in the fire zone, level 5 for this example, will have a much faster egress time as the
occupants would not be hindered by occupants exiting on non-fire floors.

596.5.6.3 ASET vs. RSET Summary
Table 32 shown below illustrates the available safe egress time versus the required safe egress
time. For Design Fire 1, the lecture hall fire, the RSET is less than the ASET. As shown in the table,
the time it takes for the visibility or temperature to reach the tenability limit is greater than the egress
time for the local room egress as well as the overall floor egress. For Design Fire 2, the upper level
laboratory fire, the maximum temperature tenability limit is not reached before occupants exit the floor.
However, the tenability criteria is not met for visibility. The occupants are able to exit the laboratory
before the visibility drops below 4 meters, but the occupants on the entire floor are not able to egress
into the stairwell before the visibility drops below 4 meters. It takes occupants a total of 9.1 minutes to
egress into the stairwell using a staged evacuation, but the visibility is reduced to below 4 meters after
only 5.1 minutes so the tenability criteria is not met. Method 1 from the Life Safety Code may be
utilized to determine that occupants are unaffected by the smoke, however, it is likely that this method
would fail as well since the occupants would be possibly breathing in smoke for an additional 4 minutes.
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Table 32 - ASET vs. RSET Summary

596.5.7

Smoke Control

There are many options for preventing failure in this scenario. The main way is to utilize a
smoke control system following the requirements of section 909 of the CBC. The best approach for this
building is called the pressurization method and would follow the requirements of 909.6. The pressure
differences in the building would act as smoke barriers to prevent smoke travel. This would require
pressurized stairways and elevator shafts. The minimum pressure differential allowed is 0.05 water
gauge and the max is based on a door force requirement of 30 lbs or 15 lbs depending on if it is an
accessibility door. An accessibility door requires a max door opening force of 15 lbs. In California, all
doors are considered accessibility doors and must follow this regulation.
Another option is to treat it similar to a high-rise building. Since this is only 5 stories, this would
not be necessary, however, since there is a long enough egress time required and the potential for a
large fire it would not be unreasonable to have a high-rise smoke control system. This system would
not only utilize the pressurization method for the stairways, but it would also provide a pressure
differential above and below the fire floors. The floors above and below the fire floor will be pressurized
with supply fans. This will help prevent smoke from entering, as it will be pushed away by the positive
pressure. On the fire floor itself, there will be exhaust fans. This will provide a negative pressure to
counteract the positive pressure and prevent smoke travel, as well as helping exhaust the smoke from
the fire floor. Figure 77 below illustrates a typical smoke control system with floor-to-floor
pressurization and stairwell pressurization. The exhaust fans would greatly reduce the smoke level on
the floor and possibly reduce it enough to allow the occupants to egress before the tenability limit is
reached.
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Figure 77 - Smoke Control Example

596.5.8

Overall Conclusion

This report provides a detailed look at the project building from a wide variety of fire protection
engineering aspects. The prescriptive egress requirements were considered, including occupant load,
exit capacity, travel distances, and exit configuration. The report then considers the prescriptive
requirements of the fire alarm, notification and communication systems. This section includes a
detailed look at the sequence of operations as well as the installation requirements of detection and
notification devices. The project building is analyzed for the fire sprinkler requirements as well. The
existing water supply in relation to the required sprinkler demand is calculated and compared.
Additionally, a fire pump is designed to be installed for educational purposes. Then, the structural
prescriptive requirements are analyzed for the project building, including the fire resistance ratings and
construction classification and components.
The report also provides insight to a performance based analysis on the project building. This
offers a greater understanding into the shortcomings of the project building with respect to prescriptive
requirements. The entire focus of the performance based analysis is on ASET vs. RSET. Beginning
with the pre-movement time and then travel time, the required safe egress time is calculated. This is
based on many assumptions and is derived using hand calculations as well as computer based
modeling. Next, the available safe egress time is calculated from tenability criteria in two design fire
scenarios that are challenging but realistic. Then the ASET is compared to the RSET and a factor of
safety is added to determine the tenability of the project building for the occupants in regards to
different criteria such as temperature and visibility.
Although the building is not conforming to the requirements set forth by the ASET vs. RSET
limits in regard to the tenability criteria, there are many possible solutions outlined in the above report
including a smoke control system, additional egress width, and a fire pump installation. If the project
building complies with the recommendations as described, it is likely to have a reduced required safe
egress time as well as an increased available safe egress time. Additionally, the sprinkler system
would comply with the applicable codes and standards after installing a fire pump to meet the water
demand. It is recommended that door widths are increased on Level 3, Level 4, and Level 5 to
increase the egress capacity and that a fire pump should be installed as recommended in order to meet
the sprinkler system demand requirements.
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Below you will find the list of sources utilized for the report as well as an Appendix with various
calculations, drawings, cut sheets, and other useful information relating to the project building. The
Appendix has been separated into sections corresponding to the applicable headings as denoted
below:
• Appendix 521: Life Safety and Egress
• Appendix 522.A: Fire Alarm Shop Drawings
• Appendix 522.B: Fire Detection, Alarm and Notification Devices Material Cut Sheets
• Appendix 522.C: Fire Detection, Alarm, and Notification Calculations
• Appendix 523.A: Sprinkler System and Fire Pump Calculations
• Appendix 523.B: Sprinkler System Plans
• Appendix 524.A: Structural Calculations and Graphs
• Appendix 524.B: Original Building Facility Structural Plans and Updated Drawings
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Floor

Sub-Level
First Floor
Occupied Space Information
2

Area of floor [ft ]
Occupant load

30424
25940
315
524
Total Floor Space Information

Second Floor
31233
509

Third Floor

Fourth Floor

Jacob Ludeman

Fifth Floor

31710
563

31796
466

32,179
450

0.011
0.021
0.017
0.018
2.86
2.86
2.86
2.86
Flow Through Corridors
k (for corridor)
275
275
275
275
Speed (S) [ft/min]
266.348
258.483
261.629
260.843
Specific flow (Fs) [pers/ft]
2.930
5.428
4.448
4.695
Narrowest width in corridor [in]
96
96
96
96
Effective width [in]
80
80
80
80
Initial calculated flow (Fc) [persons/min]
19.532
36.188
29.651
31.301
Impact of stairway entry doors (exit doors for first floor)
Narrowest clear width
36
36
36
36
Effective width per door [in]
24
24
24
24
Max Specific flow (Fsm) (pers/min/ft)
24
24
24
24
Fs(door) (pers/min/ft)
9.766
18.094
14.826
15.651
The lesser specific flow value
9.766
18.094
14.826
15.651
Initial calculated flow (Fc) [persons/min]
19.532
36.188
29.651
31.301
Que buildup [person/min]
0
0
0
0
Estimated impact of stairway on exit flow (in parenthesis refers to first floor exits to outside)
Nominal width of stairs [in]
60
N/A
60
60
Effective width of stairs [in]
48
N/A
48
48
Max Specific flow (Fsm) (pers/min/ft)
18.5
N/A
18.5
18.5
Fs(stair) (pers/min/ft)
4.883
N/A
7.413
7.825
The lesser specific flow value
4.883
N/A
7.413
7.825
Density [person/ft2]
0.01
N/A
0.02
0.02
k (for stair)
212
N/A
212
212
S (stair) [ft/min]
205.937
N/A
199.874
199.874
Travel distance between floors [ft]
43.75
N/A
43.75
43.75
Time required to travel 1 floor [s]
13
N/A
13
13
Calculated flow Fc [persons/min]
19.532
N/A
29.651
31.301
People per stairway (or outside) of a floor at 13 seconds
4.150
7.688
6.490
6.851
Amount of accessable stairways (and 36" doors) on each floor
8
11
3
3
Sum of people in stairway (or outside) per floor after 13 sec
33
84
19
20

0.015
2.86

0.014
2.86

275
263.202
3.948
96
80
26.320

275
263.989
3.696
96
80
24.639

36
24
24
13.160
13.160
26.320
0

36
24
24
12.319
12.319
24.639
0

60
48
18.5
6.580
6.580
0.02
212
199.874
43.75
13
26.320
5.761
3
17

60
48
18.5
6.160
6.160
0.02
212
199.874
43.75
13
24.639
5.393
3
16

2

Density [person/ft ]
a = 2.86 (for EN-units)

References:
From SFPE Handbook 3rd Edition
2827 <-- Total Occupant load

Table 3-14.2
Eq. 3
Eq. 5
Table 3-14.1
Eq. 6

Table 3-14.1
Table 3-14.5
Eq. 10
Eq.6
No que buildup
From Building Facility Drawings
Table 3-14.1
Table 3-14.5
Eq. 10
Figure 3-14.5
Table 3-14.2
Eq. 3
Table 3-14.3 Includes 15' floor-to-floor plus two 8' landings
Eq. 6
This is the number of 36" exit doors for the first floor and number of stairs and 36" doors for sub-level
105 ---> Sum of people in the stairway after 13 sec (round down)

The longest travel distance in any floor to a stairway is 200 ft.
With the slowest initial flow speed in the corridor of any of the floors being 258 ft/min, it is assumed that the congested flow will reach the stairway in about 1 minute.
Rounded up from
200 ft
=0.78 ft/min
258 ft/min
At 60 seconds flow starts through stairway doors.

Floor
People waiting by stair door at 73 seconds
Event
all persons have evacuated the Plaza (First) Level
All persons have evacuated the Sub-Level
All persons have evacuated the Fifth Level
End of Flow reaches the Fourth Level
All persons have evacuated the Fourth Level
End of Flow reaches the Third Level
All persons have evacuated the Third Level
End of Flow reaches the Second Level
All persons have evacuated the Second Level
All persons have evacuated the building

This calculation assumes that the plaza (first) level completely evacuates, then the sub-level evacuates while the fifth floor evacuates down through the second floor.
Track egress flow
Sub-Level
First Floor
Second Floor
Third Floor
Fourth Floor
Fifth Floor
282
440
490
543
449
434
Time [s]

Time [min]
139.3
181.3
425.3
438.3
852.5
865.5
1285.4
1299.4
1702.9
1716.9

2.3 <-3.0 <--Happening simultaneously
7.1 <-7.3
14.2
14.4
21.4
21.7
28.4
28.6
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Fire Control Panels
UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*

Addressable Fire Detection and Control
Basic Panel Modules and Accessories

Features
Master Controller (top) bay:
 32-Bit Master Controller with color-coded operator
interface including raised switches for high confidence
feedback
 Dual configuration program CPU, convenient service port
access, and capacity for up to 2500 addressable points
 CPU assembly includes 2 GB dedicated compact flash
memory for on-site system programming and
information storage
 System power supply (SPS) and charger (9 A total) with
on-board: NACs, IDNet addressable device interface,
programmable auxiliary output and alarm relay
 Available with InfoAlarm Command Center expanded
content user interface (see data sheet S4100-0045)
 Upgrade kits are available for existing control panels
Standard addressable interfaces include:
 IDNet addressable device interface with 250 points that
support TrueAlarm analog sensing and operate with
either shielded or unshielded twisted pair wiring
 Remote annunciator module support via RUI (remote
unit interface) communications port
Optional modules include:
 Building Network Interface Module (BNIC) for Ethernet
connectivity options (see data sheet S4100-0061)
 Additional IDNet and MAPNET II addressable device
modules and IDNet/MAPNET II quad isolator modules
 IDNet+ output module with built-in quad isolator and
enhanced operation for better retrofit to existing wiring
(see data sheet S4100-0046)
 Fire Alarm Network Interfaces, DACTs, city
connections, and up to five (5) RS-232 ports for printers
and terminals
 IP communicator compatibility
 Alarm relays, auxiliary relays, additional power
supplies, IDC modules, NAC expansion modules
 Service modems, VESDA Air Aspiration Systems
interface, ASHRAE BACnet Interface, TCP/IP Bridges
 LED/switch modules and panel mount printers
 Emergency communications systems (ECS) equipment;
8 channel digital audio or 2 channel analog audio
 Battery brackets for seismic area protection (see page 2)
Compatible with Simplex® remotely located
4009 IDNet NAC Extenders, up to ten per IDNet
SLC
4100ES and upgrade kits are UL Listed to:
 UL 864, Fire Detection and Control (UOJZ), and Smoke
Control Service (UUKL)
 UL 2017, Process Management Equipment (QVAX)
 UL 1076, Proprietary Alarm Units-Burglar (APOU)
 UL 1730, Smoke Detector Monitor (UULH)
 UL 2572, Mass Notification Systems (PGWM) ); refer
to data sheet S4100-0034 for audio equipment
 ULC S527, Control Units for Fire Alarm Systems
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How to Reset Syst em

Press ACK located under flashing indicator.
Repeat operation until all events are acknowledged.
Lo cal to ne will silence.
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How to Silence Building Signals
Press Alarm Silence.

How to Acknowledge / View Events

Auto

On

A BC
ZONE

ALARMS
Fire Alarm Priority 2 Alarm

Alarm or Warning Condition
System indi cator flashing. Tone On.

On

On

Off

Off

Auto

Auto

Next

Auto

Lamp
Test

Emergency Operating Instructions
Alarm or Warning Condition

How t o Silence Building Signals

System ind icator flashing. Tone On.

Press Alarm Silence.

How to Acknowledge / View Events

Press ACK l ocated under fl ashin g indi cator.
Repeat operation unti l al l events are acknowledged.
Local tone wil l silence.

How t o Reset System

Press System Reset.
Press Ack to si lence tone device.

4100ES Cabinets are Available with
One, Two or Three Bays

Software Feature Summary
CPU provides dual configuration programs:
 Two programs allow for optimal system protection and
commissioning efficiency with one active program and
one reserve
 Downtime is reduced because the system stays running
during download
PC based programmer features:
 Convenient front panel accessed Ethernet port for quick
and easy download of site-specific programming
 Modifications can be uploaded as well as downloaded
for greater service flexibility
 AND, firmware enhancements are made via software
downloads to the on-board flash memory

Introduction
4100ES Series Fire Detection and Control Panels
provide extensive installation, operator, and service features
with point and module capacities suitable for a wide range of
system applications. An on-board Ethernet port provides fast
external system communications to expedite installation and
service activity. Dedicated compact flash memory archiving
provides secure on-site system information storage of
electronic job configuration files to meet NFPA 72 (National
Fire Alarm and Signaling Code) requirements.
Modular design. A wide variety of functional modules
are available to meet specific system requirements.
Selections allow panels to be configured for either
Stand-Alone or Networked fire control operation. InfoAlarm
Command Center options provide convenient expanded
display content (detailed on data sheet S4100-0045).
* See pages 5 and 6 for product that is UL or ULC listed and additional listing information.
This product has been listed by the California State Fire Marshal (CSFM) pursuant to
Section 13144.1 of the California Health and Safety Code. See CSFM Listing
7165-0026:251(4100ES) for allowable values and/or conditions concerning material
presented in this document. Accepted for use – City of New York Department of Buildings –
MEA35-93E. Additional listings may be applicable; contact your local Simplex product
supplier for the latest status. Listings and approvals under Simplex Time Recorder Co. are
the property of Tyco Fire Protection Products.
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Module Bay Description

Mechanical Description (Continued)

The Master Controller Bay (top) includes a standard
multi-featured system power supply, the master controller
board, and operator interface equipment.

 The latching dress panel (retainer) assembly easily
lifts off for internal access
 NACs are mounted directly on power supply
assemblies providing minimized wiring loss, compact
size, and readily accessible terminations
 Packaging supports traditional 4100-style
motherboard with daughter cards
 Modules are power-limited (except as noted, such as
relay modules)
 The NEMA 1/IP30 box is ordered separately and
available for early installation
 Doors are available with tempered glass inserts or
solid; boxes and doors are available in platinum or red
 Boxes and door/retainer assemblies are ordered
separately per system requirements; refer to data sheet
S4100-0037 for details

The Expansion Bays include a Power Distribution
Interface (PDI) for new 4” x 5” flat design option
modules and also accommodate 4100-style modules.
The Battery Compartment (bottom) accepts two
batteries, up to 50 Ah, to be mounted within the cabinet
without interfering with module space.
The following illustration identifies bay locations using a
three bay cabinet for reference.

Slot 1

Slot 2

Slot 3

Slot 4

Slot 5

Master Controller
Board

Slot 1
Slot 2

Slot 6

Slot 7

IDNet

Slot 8

Operator Interface Detail Reference

NACs 1, 2 & 3

Slot 3

Master
Controller Bay

The following illustration identifies the primary functions
of the operator interface.

System Power
Supply

Slot 4

(SPS)

Aux Pwr

Btry
+
-

Aux
Relay

Operator interface panel is directly
viewable and accessible (no access door)

Master controller with
dual slot motherboard

System power supply
Slot 1

Slot 2

Slot 3

Slot 4

Slot 5

Slot 6

Slot 7

Slot 8

4100 Option

4100 Option

4100 Option

ABC

I/O Wiring

ZONE

I/O Wiring

Expansion Bay 1
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(Block E)

SYSTEM WARNINGS
Supervisory
Trouble

AC Power
Alarm Silenced
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Reset

Event
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More
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3
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5

6
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A
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8
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ADDR

(XPS)

4x5 Module

GHI
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4
STU

7
Fire Alarm
Ack

Expansion Power
Supply

DEF

1
JKL

FB

4x5 Module

9

0

DEL

Enter

C/Exit

Previous

Menu

(Block F)

Enable

On
Arm

Disable

Off
Disarm

I/O Wiring

Next

Auto

Lamp
Test

Emergency Operating Instructions

Typical bays with
mixed module sizes

Expansion Bay 2

Slot 4

4100 Option

Slot 3

4100 Option

Slot 2

4100 Option

Slot 1

Slot 5

Slot 6

I/O Wiring

Slot 7

How to Silence Building Signals

System indicator flashing. Tone On.

Press Alarm Silence.

How to Acknowledge / View Events

How to Reset System

Press ACK located under flashing indicator.
Repeat operation until all events are acknowledged.
Local tone will silence.

Press System Reset.
Press Ack to silence tone device.

Slot 8

I/O Wiring

Upload/Download
Ethernet port access
(under sliding cover)

4x5 Module
(Block E)

Expansion Power
Supply

PDI

Alarm or Warning Condition

Basic operator instructions
are printed on the interface
mounting plate

Panel sounder

(XPS)

4x5 Module

Software Feature Summary

(Blocks G & H)

(Block F)

 TrueAlarm individual analog sensing with front panel
information and selection access
 “Dirty” TrueAlarm sensor maintenance alerts, service
and status reports including “almost dirty”
 TrueAlarm magnet test indication appears as distinct
“test abnormal” message on display when in test mode
 TrueAlarm sensor peak value performance report
 “Install Mode” allows grouping of multiple troubles for
uninstalled modules and devices into a single trouble
condition (typical with future phased expansion); with
future equipment and devices grouped into a single
trouble, operators can more clearly identify events from
the commissioned and occupied areas
 Module level ground fault searching assists installation
and service by locating and isolating modules with
grounded wiring
 “Recurring Trouble Filtering” allows the panel to
recognize, process, and log recurring intermittent
troubles (such as external wiring ground faults), but
only sends a single outbound system trouble to avoid
nuisance communications
 WALKTEST silent or audible system test performs an
automatic self-resetting test cycle

I/O Wiring

Battery Compartment

4100ES Module Bay Reference

Mechanical Description
 Boxes can be close-nippled; each box provides
convenient stud markers for drywall thickness and
nail-hole knockouts for quicker mounting
 Smooth box surfaces are provided for locally cutting
conduit entrance holes exactly where required
 Cabinet assembly design has been seismic tested and is
certified to IBC and CBC standards as well as to
ASCE 7 categories A through F, requires battery
brackets as detailed on data sheet S2081-0019
2
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Operator Interface

Operator Interface Features

Convenient Status Information. With the locking
door closed, the glass window allows viewing of the
display, status LEDs, and available operator switches.
Features include a two-line by 40-character, wide viewing
angle (super-twist) LCD with status LEDs and switches as
shown in the illustration below.

 Convenient and extensive operator information is
provided using a logical, menu-driven display
 Multiple automatic and manual diagnostics for
maintenance reduction
 Alarm and Trouble History Logs (up to 1250 entries for
each, 2500 total events) are available for viewing from
the LCD, or capable of being printed to a connected
printer, or downloaded to a service computer

LED indicators describe the general category of activity
being displayed with the LCD providing more detail. For
the authorized user, unlocking the door provides access to
the control switches and allows further inquiry by
scrolling the display for additional detail.

 Convenient PC programmer label editing
 Password access control

FIRE ALARM ACK acknowledges a Fire Alarm
condition, logs the acknowledge, and silences the
operator panel and all annunciator tone-alerts

ULC SYSTEMS
require designating
a Ground Fault
indicator

PRIORITY 2 ACK acknowledges a Priority 2 Alarm
condition, logs the acknowledge, and silences the
operator panel and all annunciator tone-alerts

SIX SYSTEM STATUS INDICATOR LEDs
provide system status indications in addition
to LCD information, LEDs flash to indicate the
condition and then when acknowledged,
remain on until reset :
Fire Alarm & Priority 2 Alarm, red LED
Supervisory & Trouble, yellow LED
Alarm Silenced, yellow LED
AC Power, green LED (on for normal)

THREE PROGRAMMABLE LEDs
provide custom labeling, the top
two LEDs are selectable as red or
yellow, the bottom LED is
selectable as green or yellow

SUPV ACK acknowledges system supervisory
conditions, logs the acknowledge, and silences the
operator panel and all annunciator tone-alerts
TROUBLE ACK acknowledges system troubles, logs
the acknowledge, and silences the operator panel and
all annunciator tone-alerts

2 X 40 LCD READOUT, LED backlighted
during normal conditions and abnormal
operating conditions, provides up to 40
characters for custom label information
FIRST ALARM DISPLAY: Operation can
be selected for maintained display of first
alarm until acknowledged

Custom label insert

ALARM SILENCE causes audible notification
appliances to be silenced (depending on panel
programming) typically after evacuation is complete and
while alarm source is being investigated; may allow
visible notification to continue (strobes still flashing)
SYSTEM RESET restores control panel to normal when
all alarmed inputs are returned to normal

ABC

DEF

GHI

Waterflow-East

ZONE

SIG

AUX

1

2

3

Waterflow-West

JKL

MNO

PQR

FB

IO

IDNet

4

5

6

STU

VWX

YZ/

P

A

L

7

8

9

Ground Fault

ALARMS
Fire Alarm Priority 2 Alarm

SYSTEM WARNINGS
Supervisory
Trouble

AC Power
Alarm Silenced

Manual Evac

City Disconnect

Elevator Recall

Fire Alarm
Ack

Priority 2
Ack

Supv
Ack

Trouble
Ack

Event
Time

Alarm
Silence

More
Info

System
Reset

'SP' ( )

,0:

NET

ADDR

0

DEL

Enter

C/Exit

Previous

Menu

Almost Dirty
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FIVE PROGRAMMABLE
FUNCTION SWITCHES,
each with a yellow LED
indicator

Enable

On
Arm

Disable

Off
Disarm

POINT STATUS
CONTROL KEYS:
Point Enable and
Disable
Force On or Arm
Force Off or Disarm
Return On/Off or
Arm/Disarm to Auto
Mode

Next

Auto

Lamp
Test

ADDITIONAL FUNCTION
KEYS:
Event Time Request
More Information Request
Lamp Test

3

LCD NAVIGATION
CONTROL:
Menu selection
Vertical and
Horizontal position
selection buttons

NUMERIC KEYPAD for
point category and point
selection (alphabet
characters are not used at
this time)
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Compatible Peripheral Devices

TrueAlarm System Operation

The 4100ES is compatible with an extensive list of
remote peripheral devices including printers,
CRT/keyboards (up to five total), and both conventional
and addressable devices including TrueAlarm analog
sensors.

Addressable device communications include operation of
TrueAlarm smoke and temperature sensors. Smoke
sensors transmit an output value based on their smoke
chamber condition and the CPU maintains a current
value, peak value, and an average value for each sensor.
Status is determined by comparing the current sensor
value to its average value. Tracking this average value as
a continuously shifting reference point filters out
environmental factors that cause shifts in sensitivity.

Addressable Device Control
Overview. The 4100ES provides standard addressable
device communications for IDNet compatible devices and
accepts optional modules for communications with
MAPNET II compatible devices. Using a two wire
communications circuit, individual devices such as
manual fire alarm stations, TrueAlarm sensors,
conventional IDC zones, and sprinkler waterflow
switches can be interfaced to the addressable controller to
communicate their identity and status.

Programmable sensitivity of each sensor can be
selected at the control panel for different levels of smoke
obscuration (shown directly in percent) or for specific
heat detection levels. To evaluate whether the sensitivity
should be revised, the peak value is stored in memory and
can be easily read and compared to the alarm threshold
directly in percent.
CO sensor bases combine an electrolytic CO sensing
module with a TrueAlarm analog sensor to provide a
single multiple sensing assembly using one system
address. The CO sensor can be enabled/disabled, used in
LED/Switch modes and custom control, and can be made
public for communication across a fire alarm Network.
(refer to data sheet S4098-0052 for details)

Addressability allows the location and condition of the
connected device to be displayed on the operator interface
LCD and on remote system annunciators. Additionally,
control circuits (fans, dampers, etc.) may be individually
controlled and monitored with addressable devices.
Addressable Operation. Each addressable device on
the communication channel is continuously interrogated
for status condition such as: normal, off-normal, alarm,
supervisory, or trouble. Both Class B and Class A
operation are available. Sophisticated poll and response
communication techniques ensure supervision integrity
and allow for "T-tapping" of the circuit for Class B
operation. Devices with LEDs pulse the LED to indicate
receipt of a communications poll and can be turned on
steady from the panel.

TrueAlarm heat sensors can be selected for fixed
temperature detection, with or without rate-of-rise
detection. Utility temperature sensing is also available,
typically to provide freeze warnings or alert to HVAC
system problems. Readings can selected as either
Fahrenheit or Celsius.
TrueSense Early Fire Detection. Multi-sensor
4098-9754 provides photoelectric and heat sensor data
using a single 4100ES IDNet address. The panel evaluates
smoke activity, heat activity, and their combination, to
provide TrueSense early detection. For more details on
this operation, refer to data sheet S4098-0024.

IDNet Channel Capacity. The CPU bay system power
supply (SPS) provides an IDNet signaling line circuit
(SLC) that supports up to 250 addressable monitor and
control points intermixed on the same pair of wires.
Additional IDNet circuit modules are available for 64,
127, or 250 addressable devices.

Diagnostics and Default Device Type
Sensor Status. TrueAlarm operation allows the control
panel to automatically indicate when a sensor is almost
dirty, dirty, and excessively dirty. The NFPA 72
requirement for a test of the sensitivity range of the
sensors is fulfilled by the ability of TrueAlarm operation
to maintain the sensitivity level of each sensor. CO
Sensors track their 10 year active life status providing
indicators to assist with service planning. Indicators occur
at: 1 year, 6 months, and when end of life is reached.

IDNet/MAPNET II Communications wiring
specifications. Distances are for shielded or unshielded
wire. Shielded wire may provide protection from
unexpected sources of interference.
Wiring Specifications
Size
Type
Farthest Distance
from Control Panel
per Device load

18 AWG (0.82 mm2 )
Preferred Shielded twisted pair (STP)

Modular TrueAlarm sensors use the same base and
different sensor types (smoke or heat sensor) and can be
easily interchanged to meet specific location requirements.
This allows intentional sensor substitution during building
construction when conditions are temporarily dusty.
Instead of covering smoke sensors (causing them to be
disabled), heat sensors may be installed without
reprogramming the control panel. The control panel will
indicate an incorrect sensor type, but the heat sensor will
operate at a default sensitivity to provide heat detection
for building protection at that location.

Acceptable* Unshielded twisted pair (UTP)
126-250 Up to 2500 feet (762 m)
up to 125 Up to 4000 ft (1219 m)

Total Wire Length Allowed With
“T” Taps for Class B Wiring

Up to 10,000 ft (3 km); 0.58 µF

* Some applications may require shielded wiring. Review your system
with your local Simplex product supplier.

4
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System Power Supply (Continued):
 Three, 3 A On-Board NACs, conventional reverse
polarity operation; rated 3 A for Special Application
appliances and 2 A for Regulated 24 DC power, with
electronic control and overcurrent protection; selectable
as Class B or Class A, and for synchronized strobe or
SmartSync horn/strobe operation over two wires
 NACs can be selected as auxiliary power outputs
derated to 2 A for continuous duty; the total auxiliary
power output per SPS is limited to 5 A
 Battery Charger is dual rate, temperature compensated,
and charges up to 50 Ah sealed lead-acid batteries
mounted in the battery compartment (33 Ah for single
bay cabinets); also is UL listed for charging up to
110 Ah batteries mounted in an external cabinet (see
data sheet S2081-0012 for details)
 Battery and Charger Monitoring includes battery
charger status and low or depleted battery conditions;
status information provided to the master controller
includes analog values for: battery voltage, charger
voltage and current, actual system voltage and current,
and individual NAC currents
 2 A Auxiliary Power Output is selectable for detector
reset, door holder, or coded output operation
 Auxiliary Relay is selectable as N.O. or N.C., rated 2 A
@ 32 VDC, and is programmable as a trouble relay,
either normally energized or normally de-energized, or
as an auxiliary control
 Optional City Connect Module (4100-6031, with
disconnect switches, or 4100-6032, without disconnect
switches) can be selected for conventional dual circuit
city connections
 Optional Alarm Relay Module (4100-6033) provides
three Form C relays that are used for Alarm, Trouble,
and Supervisory, rated 2 A resistive @ 32 VDC

CPU Bay Module Details
Master Controller and Motherboard:
 Mounts in Slot 4 of a two slot motherboard (Slots 3 and 4
of the Master Controller Bay) and provides one Style 4 or
Style 7, RUI communications channel, available at Slot 4
 RUI communications controls up to 31 devices per master
controller (on one or multiple RUI channels); devices
include: MINIPLEX transponders, 4603-9101 LCD
Annunciators, 4602-9101 Status Command Units (SCU),
4602-9102 Remote Command Units (RCU), 4602 Series
LED Annunciator Panels, and 4100 Series 24 I/O and
LED/Switch modules
 Up to four RUI channels are supported; use up to three
4100-1291 RUI expansion modules as required
 Optional Service Modem 4100-6030 mounts onto the
master controller board with its own on-board connections
 Slot 3 of the motherboard is primarily for the 4100-6078
Network Interface Board with media modules, and
secondarily for the 4100-6038 Dual RS-232 Board
(4100-6038 is required for 2120 System connections)
System Power Supply: (see page 8 for more detail)
 Rating is 9 A total with “Special Application” appliances;
4 A total for “Regulated 24 DC” appliance power
 Outputs are power-limited, except for the battery charger
 Provides system power, battery charging, auxiliary power,
auxiliary relay, earth detection, on-board IDNet
communications channel for 250 points, three on-board
NACs, and provisions for either an optional City Connect
Module or an optional Alarm Relay Module
 IDNet SLC Output provides Class B or Class A
communications for up to 250 addressable devices (as
described on page 4)

Master Controller Selection Information

4100ES Master Controller and Expansion Bay Selection* (Canadian models have low battery cutout)
Model

Model Type and Listing

Description

4100-9111 120 VAC Input

UL

4100-9112 English
4100-9113 French

ULC

120 VAC, Canadian

4100-9211 220-240 VAC Input

UL

4100-9131 120 VAC Input

UL

4100-9132 English, 120 VAC, Canadian

ULC

4100-9230 220-240 VAC Input

UL

Supv.

Alarm

4100ES Master Controller Assembly with LCD and
operator interface, 9 A system power supply/battery
charger (SPS), 250 point IDNet interface, 3 NACs,
auxiliary relay, and external RUI communications interface

373 mA

470 mA

4100ES Master Controller Assembly, no display, no
operator interface, 9 A system power supply/battery
charger (SPS), 250 point IDNet interface, 3 NACs,
auxiliary relay, and external RUI communications interface

363 mA

425 mA

718 mA

937 mA

Redundant Master Controller, two bay assembly; top bay contains LCD and operator interface,
4100-9121
CPU card assembly, and 4100ES, 9 A system power supply/battery charger (SPS); second bay
(not ULC
contains CPU card in Slot 2, and LCD and operator interface; 120 VAC, 60 Hz input;
listed)
NOTE: RUI connections require use of 4100-1291 RUI expansion modules

4100ES Master Controller Upgrades for Existing 4100 Series Fire Alarm Control Panels*
Model

Panel Type

4100-7150 1000 pt 4100 (4100+)
4100-7152 512 pt 4100
4100U or
1000
pt 4100 (4100+)
4100-7158
previously upgraded
to 4100U

Includes

New Master Controller CPU card, 4100ES door assembly with LCD and user interface, and
Ethernet connection
Same as 4100-7150 plus a Universal Power Supply
New Master Controller CPU card with Ethernet Connection Upgrade Kit (door assembly with
LCD and user interface are not included) for:
 4100U with or without LCD and operator interface, or
 4100+ without LCD and operator interface, or
 An existing 4100 (512 pt) or 4100+ (1000 pt) panel that was previously upgraded to a 4100U
Master Controller and Display

* For InfoAlarm Command Center expanded content display products, refer to data sheet S4100-0045.
5
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Master Controller Selection Information (Continued)
Master Controller Accessories
4100-2300 Expansion Bay Assembly; order for each required expansion bay (not required for 4100-9121)
4100-2303 Legacy Module Stabilizer Bracket, used when expansion bays have legacy slot style modules
Expansion Bay Upgrade Kit for mounting 4100ES style (4” x 5” modules) in existing 4100 style panels;
4100-2301 Note: When using this kit to upgrade a 4100+ transponder, a 4100-0620 Transponder Interface Card (TIC) is also
required for communications to the 4100ES module

Master Controller Upgrades for Existing 4020 Series Fire Alarm Control Panel
Model

Description

4020 Master Controller Upgrade to 4100ES; Includes New Master Controller with LCD & operator interface assembly,
8 VDC Converter and RUI Interface in a single bay cabinet with locking glass door and retainer; mounts as an adjunct
4100-9833
panel close-nippled to existing 4020 cabinet; also includes 8 VDC box-to-box power and communications harness and
solid filler panel for the existing 4020 Master Controller bay

Module Selection Information
Communication Modules
Model

Description

Size

Supv.

Alarm

1 Slot

46 mA

46 mA

1 Slot

46 mA

46 mA

N.A.

55 mA

55 mA

N.A.

25 mA

25 mA

2 Blocks

291 mA

291 mA

N.A.

60 mA

60 mA

1 Slot

85 mA

85 mA

N.A.

70 mA

70 mA

For use with SPS
only, not RPS

N.A.

20 mA

36 mA

N.A.

20 mA

36 mA

Alarm Relay, 3 Form C relays, 2 A @ 32 VDC; for SPS or RPS

N.A.

15 mA

37 mA

4100-6101 Physical Bridge, Class B, includes 1 modem module and 2 wired modules

1 Slot

210 mA

210 mA

4100-6102 Physical Bridge, Class X, includes 2 modem and 2 wired modules

2 Slots

300 mA

300 mA

4100-6078 For Master Controller; mounts in Slot 3
4100-6061 For Redundant Master Controller
4100-6056 Wired Media Module
4100-6057 Fiber Optic Media Module

Modular Network Interface; each requires
two media modules (below)

Select two media cards as required; mounts on
4100-6078 or 4100-6061

4100-6047 Building Network Interface Card (BNIC), refer to data sheet S4100-0061 for details
Network Access Dial-in Service Modem, mounts to 4100-6078 or 4100-6061 Network
4100-6055
Interface Card, requires telephone line connection
4100-1291 Remote Unit Interface Module (RUI); up to three maximum per control panel
4100-6030

Service Port Modem, local panel access only, mounts to Master Controller Module,
requires telephone line connection, accesses same information as front panel port

4100-6031

City Circuit, with disconnect switches

Select one per
4100-6032
SPS (fits on SPS)
4100-6033

City Circuit, w/o disconnect switches

4100-6038 Dual Port RS-232 with 2120 interface (slot module)

1 Slot

132 mA

132 mA

1 Block

60 mA

60 mA

4100-6045 Decoder Module

3 Slots

85 mA

163 mA

4100-6048 VESDA Aspiration System Interface

1 Slot

132 mA

132 mA

DACT, Point or Event Reporting; 1 shipped unless 4100-7908 is selected; 2 max. per
4100-6052
system; includes 2, 2080-9047 cables, 14 ft (4.3 m) long, RJ45 plug and spade lugs

1 Slot

30 mA

40 mA

3 maximum of RS-232 type
modules per panel

4100-6046 Dual Port RS-232 standard interface (4 x 5 module)

Expansion, System and Remote Power Supplies and Accessories (Canadian models have low battery cutout)
Model

Voltage/Listing

Description

4100-5101 120 VAC

UL

4100-5103 120 VAC, Canadian

ULC

4100-5102 220-240 VAC

UL

Size

Supv.

Alarm

2 Blocks

50 mA

50 mA

N.A.

25 mA

25 mA

Additional System Power Supply (SPS); 9 A power
supply/charger with 250 point IDNet channel, 3 Class
A/B NACs, add IDNet device currents separately

4 Blocks

175 mA

185 mA

Remote Power Supply (RPS); 9 A power
supply/charger similar to SPS except no IDNet channel
or City Circuits; will accept one 4100-6033

4 Blocks

150 mA

185 mA

Expansion Power Supply (XPS); 9 A output, 3 built-in
Class A/B NACs; NAC operation is same as SPS, see
page 5 for details

4100-5115 NAC Expansion Module, 3 NACs, Class A/B, mounts on XPS only
4100-5111 120 VAC

UL

4100-5112 120 VAC, Canadian

ULC

4100-5113 220-240 VAC

UL

4100-5125 120 VAC

UL

4100-5126 120 VAC, Canadian

ULC

4100-5127 220-240 VAC

UL

Continued on next page
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Module Selection Information (Continued)
Expansion, System and Remote Power Supplies and Accessories (Continued)
Size

Current

4100-5152

Model

12 VDC Power Option, 2 A maximum

Description

1 Block

1.5 A maximum

4100-0156

8 VDC Converter, required for multiple Physical Bridge Modules, 3 A maximum

1 Block

included w/loads

4100-0636

Box Interconnection Harness Kit (non-audio); order one for each close-nippled cabinet

4100-0638

4100 Slot Module Additional 24 VDC Harness; need when 4100 Slot module requirements exceed 2 A from SPS

Expansion Signal Module and Options (1.5 A Class B except as noted)

8 Zone Initiating Device Circuits*
Model

Type

Supv.

Alarm

Model

Description

Supv.

Alarm

4100-5005

Class B

75 mA

195 mA

4100-5116

Converts 1 NAC in to 3 NACs out; 1 Block size

18 mA

80 mA

4100-5015

Class A

75 mA

195 mA

4100-1266

Expands 3 NACs to 6
select one; mounts
Converts 3 NACs to Class A on 4100-5116

0.6 mA

60 mA

0.6 mA

30 mA

* IDC Modules are 1 Slot size

4100-1267

Addressable Interface Modules (refer to location reference on pages 8 and 9)
Supv.

Alarm

4100-3101

Model

Description

IDNet Module, 250 point capacity

With 250 IDNet devices, add

200 mA

250 mA

4100-3104

IDNet Module, 127 point capacity

With 127 IDNet devices, add

102 mA

127 mA

4100-3105

IDNet Module, 64 point capacity

With 64 IDNet devices, add

51 mA

64 mA

Module without devices

75 mA

115 mA

Loading per IDNet device

0.8 mA

1 mA

Supv.

Alarm

Module without devices

255 mA

275 mA

Fully loaded module, total

471 mA

491 mA

50 mA

50 mA

IDNet Modules, Specifications for each capacity;
Module size = 1 Block
Model

Description

4100-3102

MAPNET II Module, 127 point capacity, add devices
separately; Module size = 2 Slots;
Loading per MAPNET II device = 1.7 mA

4100-3103

Isolator Module for MAPNET II or IDNet; converts a single connected SLC into four
isolated outputs selectable as Class A or Class B; up to two Isolator Modules can be
connected to one SLC; Module size = 1 Slot;
NOTE: Compatible with MAPNET II Remote Isolators only; for quad isolation with IDNet
Remote Isolators, use 4100-3107 IDNet+ Module (see data sheet S4100-0046 for details)

Relay Modules; Nonpower-limited (for mounting in expansion bay only, refer to location reference on pages 8 and 9)
Model

Description

Resistive Ratings

Inductive Ratings

Size

Supv.

Alarm

4100-3202

4 DPDT w/feedback

10 A

250 VAC

10 A

250 VAC

2 Slots

15 mA

175 mA

4100-3204

4 DPDT w/feedback

2A

30 VDC/VAC

1/2 A

30 VDC/120 VAC

1 Block

15 mA

60 mA

4100-3206

8 SPDT

3A

30 VDC/120 VAC

1-1/2 A 30 VDC/120 VAC

1 Block

15 mA

190 mA

Current Calculation Notes:
1. To determine total supervisory current, add currents of modules in panel to base system value and all external loads powered
by panel power supplies.
2. To determine total alarm current, add currents of modules in panel to base system alarm current and add all panel NAC loads
and all external loads powered from panel power supplies.

End User Programming Software (requires 4100-8802)
Model

4100-8802

Description

Programming Software (select)

End User Programming Software Selection (select maximum of one each from below)
Model

Description

4100-0292

Custom Labels Editing; allows editing of 40 Character Custom Labels for non-system user points

4100-0296

Access Level/Passcode Editing; allows user to re-assign Access Levels and Passcodes for each display function;
Acknowledge, Alarm Silence, System Reset, Point Enable/Disable, WALKTEST Enable/Disable, Clear History Logs,
Change Time & Date, etc.

4100-0295

Port Vectoring Setup and Control; Allows vectoring of events to PC Annunciator, Printers, LCD Annunciators, etc.

4100-0298

WALKTEST Configuration Setup and Control; Allows user to create or edit WALKTEST groups used to test system
initiating devices and signals by a single person, these groups allow an inspector to conduct a one-person
WALKTEST in a specific area of a building (or different buildings), and limit the activation of the building signals to
only the intended area; up to 8 WALKTEST groups are supported
Continued on next page
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Module Selection Information (Continued)
Miscellaneous Accessories
Model

4100-1279

Description

Single blank 2” display cover; 4100-2302 provides a single plate for a full bay

4100-9856* 4100ES Canadian French Appliqué Kit; Simplex, 4100ES, Controle Incendie
4100-9857* 4100ES English Appliqué Kit; Simplex, 4100ES, Fire Control
4100-9858* 4100ES InfoAlarm Remote Display English Appliqué Kit; Simplex, Operator Interface, 4100ES
4100-9859* 4100ES InfoAlarm Remote Display Canadian French Appliqué Kit; Simplex, Interface de l’operateur, 4100ES
4100-9835

Termination and Address Label Kit (for module marking); provides additional labels for field installed modules

4100-6029

Smoke Management Application Guide; required for UUKL listing

4100-6034

Tamper Switch, one per cabinet assembly if required; monitors solid door for panels with solid door; monitors the
internal retainer panel for panels with glass door (not the glass door); has a built-in addressable IDNet IAM

2081-9031

Series resistor for WSO, IDCs (N.O. water flow and tamper on same circuit, wires after water flow and before tamper)
470 Ω, 1 W, encapsulated, two 18 AWG leads (0.82 mm2 ), 2-1/2” L x 1-3/8” W x 1” H (64 mm x 35 mm x 25 mm)

* Note: 4100ES English Appliqués are included with 4100ES Upgrade and Retrofit Kits for mounting 4100ES in 4100, 2120, 2001,
and Autocall back boxes so that upgrades can be easily identified as 4100ES. 4100ES Appliqué Kits are available for
applications such as to update Remote InfoAlarm Displays connected to a panel that was upgraded to 4100ES or for an
existing 4100U when the New Master Controller is upgraded to 4100ES and only a software upgrade is required. When
required, French appliqués are ordered separately.

General Specifications

Input
Power

120 VAC Models
System Power Supplies (SPS)
Expansion Power Supplies (XPS) 220-240 VAC
Remote Power Supplies (RPS) Models

Power Supply Output
Ratings for SPS, XPS,
and RPS
(nominal 28 VDC on
AC; 24 VDC on battery
backup)

4 A maximum @ 102 to 132 VAC, 60 Hz
2 A maximum @ 204 to 264 VAC, 50/60 Hz;
separate taps for 220/230/240 VAC

Including module currents and auxiliary power outputs;
Total Power Supply
9 A total for “Special Application” appliances; 4 A total for
Output Rating
“Regulated 24 DC” power (see below for details)
Auxiliary Power Tap 2 A maximum
NACs Programmed 2 A maximum per NAC;
for Auxiliary Power 5 A maximum total

Rated 19.1 to 31.1 VDC

Output switches
to battery backup
during mains AC
failure or
brownout
conditions

Special Application
Appliances

Simplex 4901, 4903, 4904, and 4906 Series horns, strobes, and combination horn/strobes and speaker/strobes
(contact your Simplex product representative for compatible appliances)

Regulated 24 DC
Appliances

Power for other UL listed appliances; use associated external synchronization modules where required

Battery Charger
Ratings for SPS and
RPS (sealed lead-acid
batteries)

Battery capacity range

Environmental
Additional Technical
Reference

UL listed for battery charging of 6.2 Ah up to 110 Ah (batteries larger than 50 Ah
require a remote battery cabinet); ULC listed for charging up to 50 Ah batteries

Charger characteristics Temperature compensated, dual rate, recharges depleted batteries within 48
and performance hours per UL Standard 864; to 70% capacity in 12 hours per ULC Standard S527
Operating Temperature 32° to 120°F (0° to 49° C)
Operating Humidity Up to 93% RH, non-condensing @ 90° F (32° C) maximum
Installation Instructions 574-848
Operating Instructions 579-197

8
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Mounting and CPU Bay Module Reference (* indicates supplied modules)
Slot 3, one 2" card: either 4100-6078 Network Module
with media cards or 4100-6038 Dual RS-232
4100-6030 Service Modem mounts
only on master controller board

Master Controller Bay
Slot 1

Slot 2

Slot 3

Slot 4

Two, 2", or one, 4" slot for
one or two modules installed
per the following:

Slot 5

Slot 6

Slot 7

IDNet

4100-6052 DACT, Slot 1

NACs 1, 2 & 3

Slot 1

Knockout Cabinet height:
screw/nail (2 bay shown
holes (for for reference)
semi-flush
1 Bay = 22"
mounting)
(559 mm)

4100-6031 or 4100-6032
City Circuit or 4100-6033
Alarm Relay

System Power
Supply

Slot 2

4100-6101 Physical Bridge,
Slot 2

Slot 8

(SPS)

Slot 3
Aux Pwr

City Circuit
4100-6031
4100-6032

Aux
Relay

Btry
+
-

2 Bay = 40"
(1016 mm)

Alarm Relay
4100-6033

4100-6102 Physical Bridge
(4" module) Slots 1 and 2

*Master controller
with motherboard

4100-6048 VESDA Interface,
Slot 1 or 2

Slot 1

Slot 2

Slot 3

*System power supply
Slot 4

Slot 5

Slot 6

Slot 7

I/O Wiring

4100-5005/5015 IDC Modules,
Slot 1 or 2

Slot 8

I/O Wiring

4x5 Module

For semi-flush
mounting provide
1/2" (12.7 mm)
minimum extension
beyond finished wall

3 Bay = 56"
(1422 mm)
Wall board
reference for
semi-flush
mounting,
6" stud

(Block E)

4100-6038 Dual RS-232,
Slot 2, if Network Module is
in Slot 3

Expansion Power
Supply

PDI

(XPS)

4x5 Module

(Blocks G & H)

(Block F)

Stud
alignment
markers,
each side

I/O Wiring

Typical Expansion Bay
(showing mixed module sizes)
Two bay cabinet
shown without retainer

Door 4-3/4"
(121 mm)

6" stud
4" stud

Battery Compartment

Door can be hung
hinged left or right

24" (610 mm)
Optional semi-flush trim kit

6-29/32"
(175 mm)
11-11/16"
(296 mm)

NOTE: A system ground must be provided for Earth Detection and transient protection devices. This connection
shall be made to an approved, dedicated Earth connection per NFPA 70, Article 250, and NFPA 780.

Expansion Bay Module Loading Reference
Slot 1

Slot 2

Slot 3

Slot 4

Slot 5

Slot 6

Slot 7

Slot 8

Block A

Block C

Block E

Block G

Block B

Block D

Block F

Block H

Description
IDNet Modules
4, 2 A Relays
NON
4, 10 A Relays
Power-limited
8, 3 A Relays
VESDA Interface
Class B IDC
Class A IDC
MAPNET II Module
MAPNET II/IDNet Isolator
Class B Physical Bridge
Class X Physical Bridge
Decoder Module
System or Remote Power Supply

Expansion Bay Chassis

Size Definitions: Block = 4” W x 5” H (102 mm x 127 mm) card area
Slot = 2” W x 8” H (51 mm x 203 mm) motherboard with daughter card

9

Expansion Power Supply
NAC Expansion Module

Mounting
1 Block
1 block
4”, 2 slots
1 block
2”, 1 Slot
2”, 1 Slot
2”, 1 Slot
4”, 2 Slots
2”, 1 Slot
2”, 1 Slot
4”, 2 Slots
6”, 3 Slots
Blocks E, F, G & H
ONLY
Blocks G & H ONLY
On XPS ONLY
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Additional 4100ES Data Sheet Reference
Subject

Data Sheet

Introducing the 4100ES
4100ES Enclosures
4100ES Control Panels with EPS+ Power Supplies
for TrueAlert Addressable Notification
4100ES Audio and Firefighter Phone Modules
LED/Switch Modules & Printer
Remote Annunciators
MINIPLEX Transponders
Building Network Interface (BNIC)
InfoAlarm Command Center
Graphic I/O Modules
SafeLINC Internet Interface

Subject

Data Sheet

S4100-0060
S4100-0037

Agent Release Applications
Fire Alarm Network Overview

S4100-0040
S4100-0055

S4100-0100

Network Communications

S4100-0056

S4100-0034
S4100-0032
S4100-0038
S4100-0035
S4100-0061
S4100-0045
S4100-0005
S4100-0062

Network Display Unit (NDU)
Addressable Device Compatibility
IDNet+ Module w/Quad Isolator
Remote Battery Charger
TFX Interface Module
Master Clock Interface
2120 BMUX Module
TrueInsight Remote Service

S4100-0036
S4090-0011
S4100-0046
S4081-0002
S4100-0042
S4100-0033
S4100-0048
S4100-0063

TYCO, SIMPLEX, and the product names listed in this material are marks and/or registered marks. Unauthorized use is strictly prohibited. Microsoft and Windows are trademarks
of Microsoft Corporation. VESDA is a trademark of Xtralis Pty Ltd. NFPA 72 and National Fire Alarm Code are trademarks of the National Fire Protection Association (NFPA).
ASHRAE and BACnet are trademarks of ASHRAE, American Society of Heating, Refrigeration, and Air Conditioning Engineers.

Tyco Fire Protection Products • Westminster, MA • 01441-0001 • USA
www.simplex-fire.com
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System Accessories, LCD Annunciators
UL, ULC Listed; FM, CSFM,
and MEA (NYC) Approved*

4603-9101 LCD Annunciator for
4100ES and 4100U Fire Alarm Control Panels

Features
Remote LCD annunciator for use with Simplex®
model:
 4100ES and 4100U fire alarm control panels
 Legacy products 4100, 4120, and 4020 fire alarm control
panels, and 4100/4120 Universal Transponders
Information display features:
 Maintained display of first alarm is available with
4100ES and with 4100U at software revision 11.11 or
higher
 Wide viewing angle, super-twist LCD technology with
green LED backlighting
 Two lines of 40 characters each
 LED status indicators
 During battery backup, backlighting is disabled until
there is switch activity
Controls include:
 Switches for system acknowledge, alarm silence, and
system reset
 Four programmable control switches
 Lamp/LCD test
Wiring information:
 RUI (Remote Unit Interface) communications require a
single twisted wire pair (see p. 3 for more information)
 Separate wiring is required for 24 VDC control panel
power
Flush mount on standard electrical boxes
Options:
 2975-9206, Surface mount box
 4603-9111, Brushed stainless steel trim
UL Listed to Standard 864

Description
Remote Control and Annunciation is provided using
an 80 character, back-lit, alphanumeric display.
Information is presented in clear, descriptive English
language and includes: Point Status (alarm, trouble, etc.);
Alarm Type (smoke detector, manual station, etc.);
Number of System Alarms, Supervisory Conditions,
and Trouble Conditions; and a Custom Location Label.
Wiring. A single twisted wire pair provides serial RUI
communications that also supports other Simplex serial
annunciators on the same wire pair.
Multiple Indications. Alarm, Supervisory, and Trouble
conditions are also indicated by dedicated LEDs and a
tone-alert audible sounder. Each condition has a dedicated
acknowledge push-button switch that silences the
tone-alert but leaves the LED on until all conditions in
that category are restored to normal. Switch operation is
either globally or individually acknowledgeable,
determined by the control panel operation.

4603-9101 LCD Annunciator

Description (Continued)
Repeated operation of the appropriate acknowledge
switch will scroll the LCD display showing activity in the
sequence of occurrence. The tone-alert also pulses to
indicate the operation of any of the push-button switches.
Consult local code requirements for guidance in
determining applications and location of the 4603-9101
LCD annunciator.

Operation
System Controls. Notification appliances can be
deactivated by pressing the “ALARM SILENCE” switch.
(Exact operation is determined by the host control panel
such as visible appliances remaining on until system is
reset.) Pressing the “SYSTEM RESET” switch restores
the system to normal operation. When system activity is
normal, the LCD displays the time, date, and “SYSTEM
IS NORMAL.”
Control Switches. Four programmable “CONTROL”
switches and associated LEDs are included. Typical
applications include manual evacuation, door holder
release bypass, and elevator capture bypass.
Keyswitch Enable. All switches on the annunciator are
controlled by the “ENABLE” keyswitch with a key that is
removable only in the disabled position. A brief
lamp/LCD test is performed whenever the keyswitch is
changed from enabled to disabled.
Battery Backup Operation. During battery backup,
the LED backlighting is disabled to conserve battery
power. When an annunciator switch is activated, the
backlighting is automatically enabled. After
approximately 30 seconds of inactivity, the backlighting
will again be disabled.
* This product has been approved by the California State Fire Marshal (CSFM) pursuant to
Section 13144.1 of the California Health and Safety Code. See CSFM Listing
7120-0026:0179 for allowable values and/or conditions concerning material presented in
this document. It is subject to re-examination, revision, and possible cancellation.
Accepted for use – City of New York Department of Buildings – MEA35-93E. Additional
listings may be applicable; contact your local Simplex product supplier for the latest
status. Listings and approvals under Simplex Time Recorder Co. are the property of Tyco
Fire Protection Products.

S4603-0001-13 1/2016

Product Selection
Model

4603-9101
4603-9101CF

Description

Remote LCD Annunciator with beige trim
Remote LCD Annunciator with beige trim, with French
keypad for Canada

Refer to specifications on page 3 for
additional details

4603-9111

Brushed stainless steel trim option

2975-9206

Matching surface mount box; ivory finish

2081-9044

Overvoltage protector; required where annunciator communications and power wiring exits and enters a
building; refer to data sheet S2081-0016 for details

4603-9101 Operator Information

2 X 40 LCD READOUT, green LED
backlighted during normal conditions
and abnormal operating conditions
FOUR PROGRAMMABLE (Yellow) LEDs,
each with pushbutton switch and custom
labeling pocket

SIX STATUS INDICATOR LEDs provide system status
indications in addition to LCD information; LEDs flash to
indicate the condition and then when acknowledged,
remain on steady until reset; Fire Alarm and Priority 2
Alarm are red; System Supervisory, System Trouble,
and Alarm Silenced are yellow; Power On is green

FIRE
ALARM

PRIORITY 2
ALARM

SYSTEM
SUPERVISORY

SYSTEM
TROUBLE

ALARM
ACK

ALARM
ACK

SUPV
ACK

TBL
ACK

POWER
ON

ALARM
SILENCE

ALARM ACK/FIRE ALARM acknowledges
a Fire Alarm condition and silences the
panel and all annunciator tone-alerts
ALARM ACK/PRIORITY 2 acknowledges
a Priority 2 Alarm condition and silences
the panel and all annunciator tone-alerts
SUPV ACK acknowledges System
Supervisory conditions and silences the
panel and all annunciator tone-alerts

CONTROL ENABLE
KEYSWITCH
controls all switch functions;
key is removable only in
disabled position

TROUBLE ACK acknowledges
System Troubles and silences the
panel and all annunciator tone-alerts

2

ALARM
SILENCED

DISPLAY
TIME

SYSTEM
RESET

DISPLAY TIME
displays time of last
occurrence of event
list being displayed;
or displays current
time when viewing
system status
information

SYSTEM RESET restores
control panel to normal
when all alarmed inputs
are returned to normal

ALARM SILENCE causes audible and
visible notification appliances to be
silenced (default operation, may be
modified through panel programming for
compliance with local requirements)
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4603-9101 LCD Annunciator Specifications
For additional information, refer to Installation Instructions 579-979.

General Operating Specifications
Voltage

18 to 32 VDC, system supplied

Normal Operating Current

110 mA (with LED backlighting on)

Battery Standby Current

65 mA (during battery backup, LED backlighting is turned off after 30 seconds without
switch activity)

Alarm Current

140 mA maximum (LED backlighting is on and tone-alert is sounding)

Operating Temperature Range

32° to 120° F (0° to 49° C)

Operating Humidity Range

Up to 93% RH, non-condensing at 100° F (38° C)

Communications
Type
4100ES/4100U Capacity,
Per RUI Output

RUI (Remote Unit Interface) external annunciator communications line SLC (signaling
line circuit)

Up to 31 remote annunciators/MINIPLEX transponders per channel including the
4603-9101 LCD Annunciator, the 4602-9101 Status Command Unit (SCU), and
Capacity
4602-9102 Remote Command Unit (RCU); refer to data sheet S4100-0031 for
additional 4100ES information

Wiring Requirements
2
Standard Wiring Type Unshielded twisted pair (UTP), 18 AWG (0.82 mm ) for most applications, see below

Wiring Characteristics

RUI Data

0.58 µF (580 nF) maximum capacitance between conductors; 35  maximum total
line resistance

1. Wiring that leaves the building. Also requires Isolated Loop Circuit Protectors on
each end, refer to data sheet S2081-0007 for 2081-9027 (200 mA), or
S2081-0008 for 2081-9028 (5 A)
Wiring Applications
Requiring Shielded, 2. Wiring run in 500 ft (152 m) or more of conduit.
Twisted Pair (STP) 3. Wiring closely bundled with standard IDNet communications or TrueAlert
addressable communications (not required when run with IDNet+
communications).
Class B “T-Tap” wiring
Up to 10,000 ft (3048 m) total wiring; up to 2500 ft (762 m) to farthest device
distance
Class X wiring distance Up to 2500 ft (762 m)

Power Wiring

18 to 12 AWG (0.82 mm2 to 3.31 mm2) wires for 24 VDC system power

Earth Wiring

A dedicated earth ground connection to the electrical box is required for proper ESD
and EMI protection; wire in accordance with NFPA 70 (National Electrical Code)
Article 250

Mounting Information
NOTE: General Conduit Entrance
Requirement

Conduit entrance must be located a minimum of 2 ¾” (70 mm) from the front of the
box to clear assembly

Trim Dimensions

4 ½” H x 11 13⁄16” W (114 mm x 300 mm)

Standard Trim Finish

Steel, painted beige

4603-9111, Optional Trim

Brushed stainless steel (ordered separately); supplied with both slotted and tamper
resistant screws

Boxes for Flush Mounting
(supplied by others)

6-Gang, 3 ½” (89 mm) deep: RACO 965, 6-gang masonry box; RACO 590, gangable
switch box, 6 required; or equal

2975-9206, Surface Mount Box Option (ordered separately)
Dimensions

11 31⁄32” W x 4 ⅝” H x 2 ¾” D (304 mm x 117 mm x 70 mm)

Finish

Painted steel, ivory finish

3
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Mounting Information
Note: Review box choice with assembly layout before selecting conduit
entrance location to allow easy access to terminals
Flush Mount Ganged Boxes:
Requires 6-gang box, 3-1/2" (89 mm) min.
depth, use (6) RACO # 590 or equal
(supplied separately)
Flush Mount Masonry Box:
Use RACO # 965, 3-1/2" (89 mm) deep
or equal (supplied separately)
Surface Mount Box:
Simplex model 2975-9206
2-3/4” deep (70 mm)
(ordered separately)
LCD Annunciator Assembly
Trim plate

Terminal block
access at rear of
assembly, this side

FIRE
ALARM

PRIORITY 2
ALARM

SYSTEM
SUPERVISORY

SYSTEM
TROUBLE

ALARM
ACK

ALARM
ACK

SUPV
ACK

TBL
ACK

POWER
ON

ALARM
SILENCED

ALARM
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Wiring Reference
Wiring Notes:
1. Communications require a single 18 AWG twisted pair.
2. Power requires two, 18 to 12 AWG wires for 24 VDC system power,
plus Earth Ground to each electrical box.
3. Refer to Installation Instructions 579-979 for additional wiring
specifications.
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4603-9101 LCD Annunciators

Fire Alarm Control Panel
(4100ES shown)
TYCO, SIMPLEX, and the product names listed in this material are marks and/or registered marks. Unauthorized use is strictly prohibited. National Electrical Code and NFPA are
registered trademarks of the National Fire Protection Association (NFPA).
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Multi-Application Peripherals
UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*

IDNet or MAPNET II Communicating Devices
Addressable Manual Stations

Features
Individually addressable manual fire alarm
stations with:
 Power and data supplied via IDNet or MAPNET II
addressable communications using a single wire pair
 Operation that complies with ADA requirements
 The NO GRIP Single Action Station and Retrofit Kit
are available with a more easily operated pull lever for
applications where anticipated users may find the
standard station lever difficult to activate
 Pull lever that protrudes when alarmed
 Break-rod supplied (use is optional)
 Models are available with single or double action
(breakglass or push) operation
 UL listed to Standard 38
Compatible with the following Simplex® control
panels:
 Model Series 4100ES, 4010ES, 4008, 4010, 4100U,
4020, 4100, and 4120 fire alarm control panels
equipped with either IDNet or MAPNET II
communications
 Model Series 2120 Communicating Device
Transponders (CDTs) equipped with MAPNET II
communications
Compact construction:
 Electronics module enclosure minimizes dust
infiltration
 Allows mounting in standard electrical boxes
 Screw terminals for wiring connections
Tamper resistant reset key lock (keyed same as

Simplex fire alarm cabinets)
Multiple mounting options:
 Surface or semi-flush with standard boxes or matching
Simplex boxes
 Flush mount adapter kit
 Adapters are available for retrofitting to commonly
available existing boxes

Description
The Simplex addressable manual station combines the
familiar Simplex manual station housing with a compact
communication module that is easily installed to satisfy
demanding applications. Its integral individual
addressable module (IAM) constantly monitors status and
communicates changes to the connected control panel via
IDNet or MAPNET II communications wiring.
* Refer to page 2 for specific model listings. This product has been approved by the

California State Fire Marshal (CSFM) pursuant to Section 13144.1 of the California Health
and Safety Code. See CSFM Listing 7150-0026:224 for allowable values and/or conditions
concerning material presented in this document. It is subject to re-examination, revision,
and possible cancellation. Accepted for use – City of New York Department of Buildings –
MEA35-93E. Additional listings may be applicable; contact your local Simplex product
supplier for the latest status. Listings and approvals under Simplex Time Recorder Co. are
the property of Tyco Fire Protection Products.

4099-9001
Single action

FIRE
BREAK

4099-9020
NO GRIP
Single action

ALARM
GLASS

4099-9805
NO GRIP
Retrofit kit
FIRE

ALARM

PUSH
KEY
OPERATED
ONLY

4099-9002
Breakglass

4099-9003
Push

With 2099-9828
Institutional
Cover kit

Operation
Activation of the 4099-9001 single action manual station

requires a firm downward pull to activate the alarm switch.
Completing the action breaks an internal plastic break-rod
(visible below the pull lever, use is optional). The use of a
break-rod can be a deterrent to vandalism without
interfering with the minimum pull requirements needed for
easy activation. The pull lever latches into the alarm
position and remains extended out of the housing to provide
a visible indication.
Single Action NO GRIP Station 4099-9020. For
applications such as California Building Code, Title 24,
which requires “Controls and operating mechanisms shall
be operable with one hand and shall not require tight
grasping, pinching or twisting of the wrist” the model
4099-9020 station provides a more easily operated pull
lever compared to standard stations. Retrofit of existing
stations is available using the 4099-9805 Retrofit kit.
Double Action Stations (Breakglass) require the
operator to strike the front mounted hammer to break the
glass and expose the recessed pull lever. The pull lever then
operates as a single action station.
Double Action Stations (Push Type) require that a
spring loaded interference plate (marked PUSH) be pushed
back to access the pull lever of the single action station.
Station reset requires the use of a key to reset the manual
station lever and deactivate the alarm switch. (If the breakrod is used, it must be replaced.)
Station testing is performed by physical activation of the
pull lever. Electrical testing can be also performed by
unlocking the station housing to activate the alarm switch.
S4099-0001-9 5/2012

Addressable Manual Station Product Selection
Addressable Manual Stations, Red Housing with White Letters and White Pull Lever
Model

Description

4099-9001
Single action, English
4099-9001CB Single action, Bilingual English and French
4099-9001CF Single action, French
4099-9002
4099-9003
4099-9020

Housing

Pull Lever

FIRE ALARM
FEU FIRE
ALARME FEU

PULL DOWN
TIREZ PULL
ABAISSEZ

UL, ULC, FM, CSFM, MEA

FIRE ALARM

PULL DOWN

UL, ULC, FM, CSFM, MEA

FIRE ALARM

PULL DOWN

UL, ULC, FM, CSFM

Double action, Breakglass operation, English
Double action, Push operation, English
Single action NO GRIP operation, English

Listings

ULC, FM

Accessories
Model

Description

2975-9178

Surface mount steel box, red

2975-9022

Cast aluminum surface mount box, red

2099-9813

Semi-flush trim plate for double gang switch box, red

2099-9814

Surface trim plate for Wiremold box V5744-2, red

2099-9819

Flush mount adapter kit, black

2099-9820

Flush mount adapter kit, beige

2099-9803
2099-9804
2099-9828

Replacement breakglass
Replacement break-rod
Institutional cover kit for field installation on 4099-9001
Retrofit Kit for field conversion of a single action station to a NO GRIP station; refer to Installation Instructions
579-1007 for details

4099-9805

Refer to page 3 for dimensions
Typically for retrofit, refer to page 4
Refer to page 4 for details

Specifications (refer to Installation Instructions 574-332 for additional information)
Power and Communications
Address Means
Wire Connections
UL Listed Temperature Range
Humidity Range
Housing Color
Material
Pull Lever Color
Housing Dimensions

IDNet or MAPNET II communications, 1 address per station
DIP switch, 8 position
Screw terminal for in/out wiring, for 18 to 14 AWG wire
32° to 120° F (0° to 49° C) intended for indoor operation
Up to 93% RH at 100° F (38° F)
Red with white raised lettering
Housing and pull lever are Lexan polycarbonate or equal
White with red raised lettering
5” H x 3-3/4” W x 1” D (127 mm x 95 mm x 25 mm)

Addressable Manual Station Semi-Flush Mounting
Single Gang Box Mount
Single gang box, 2-1/2" deep
(64 mm), RACO #500 or equal
(supplied by others)

4" Square Box Mount
4" (102 mm) square box, 2-1/8" (54 mm) minimum
depth, RACO #231 or equal (supplied by others)

Mount flush or with
1/16" (2 mm)
maximum extension
DO NOT RECESS

FIRE

Station
side view

ALARM

PULL DOWN

4" Square box
with cover plate

Single gang cover plate, 3/4"
(19 mm) extension, RACO #773
or equal (supplied by others)
Single gang
box outline
Wall surface

Semi-Flush Mount Side View

2
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Addressable Manual Stations Surface Mounting

Preferred Mounting. For
surface mounting of these
addressable manual stations, the
preferred electrical boxes are
shown in the illustration to the
right.
Additional Mounting
Reference. Refer to page 4 for
Wiremold box mounting
compatibility.

2975-9178 Box

2975-9022 Cast Box

5-3/16" H x 4" W x 2-3/16" D
(132 mm x 102 mm x 56 mm)
(ordered separately)

5" H x 3-7/8" W x 2-3/16" D
(127 mm x 98 mm x 56 mm)
(ordered separately)

Knockouts located
top and bottom

FIR
FIRE
E

ALARM

PULL DOWN
Access for 3/4" threaded
conduit located top and bottom

5"
(127 mm)

1" (25.4 mm)
3-3/4" (95 mm)

4099 Series Addressable Manual Station

Surface Mount Side View with Internal Detail

1-1/4"
(32 mm)
Field wiring
(shown for reference)

Application Reference

Simplex 2975-9178 box
(shown for reference)

Address setting under
resealable label (accessible
with cover open)
2-5/8"
(67 mm)
Station cover
hinges open for
installation access
Switch wiring
(prewired)

3

Refer to NFPA 72, the National Fire
Alarm and Signaling Code, and all
applicable local codes for complete
requirements for manual stations. The
following summarizes the basic
requirements.
1. Stations shall be located in the
normal path of exit and distributed
in the protected area such that they
are unobstructed and readily
accessible.
2. Mounting shall be with the
operable part not less than 42 in
(1.07 m) and not more than 48 in
(1.22 m) above floor level.
3. At least one station shall be
provided on each floor. Additional
stations shall be provided to obtain
a travel distance not more than
200 ft (61 m) to the nearest station
from any point in the building.
4. When manual station coverage
appears limited in any way,
additional stations should be
installed.

S4099-0001-9 5/2012

Addressable Manual Station, Additional Mounting Information

For retrofit and new
installations, additional
compatible mounting boxes
and the required adapter plates
are shown in the illustration to
the right.

Wiremold
receptacle box
model V5744-2
(supplied by
others)

2099-9814 Surface trim
for Wiremold box
5-1/8" H x 5" W
(130 mm x 127 mm)

Two gang switch box, each
3" H x 2" W x 2-3/4" D
(76 mm x 51 mm x 70 mm)
(supplied by others)
4099-9001 IDNet
addressable station

2099-9813 Semi-flush trim for 2 gang
switch box, 6" H x 4-1/2" W
(152 mm x 114 mm)

Addressable Manual Station, Flush Mounting Information
Flush mount adapter kit
2099-9819, Black
2099-9820, Beige

Box must be recessed into wall
1" to 1-1/8" (25.4 mm to 29 mm)

8"
(203 mm)

Hole cutout must be a
minimum of 6" H by 5" W
(152 mm by 127 mm)

6"
(152
mm)

4-3/4" (121 mm)

Wall
surface

4-11/16" (119 mm)
square box, 2-1/8"
(54 mm) minimum
depth (by others)

6-3/4" (171 mm)

Front View

Side View

TYCO, SIMPLEX, and the product names listed in this material are marks and/or registered marks. Unauthorized use is strictly prohibited. NFPA 72 and National Fire
Alarm and Signaling Code are trademarks of the National Fire Protection Association (NFPA). Lexan is a trademark of the General Electric Co. Wiremold is a trademark of
the Wiremold Company.
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®

TrueAlarm Analog Sensing
UL, ULC Listed; FM, CSFM,
and NYC, MEA Approved*

TrueAlarm Analog Sensors – Photoelectric,
Ionization, and Heat; Compatible Bases and Accessories

Features
®

TrueAlarm analog sensing provides digital
transmission of analog sensor values via
®
MAPNET II or IDNet™, two-wire communications**
Fire alarm control panel provides:

· Individual sensitivity selection for each sensor
· Sensitivity monitoring that satisfies NFPA 72
sensitivity testing requirements
· Peak value logging allowing accurate analysis for
sensitivity selection
· Automatic, once per minute individual sensor
calibration check that verifies sensor integrity
· Automatic environmental compensation
· Display of sensitivity directly in percent per foot
· Multi-stage alarm operation
· Ability to display and print detailed sensor
information in plain English language
Photoelectric smoke sensors:

· Seven levels of sensitivity from 0.2% to 3.7%
Heat sensors:

· Fixed temperature sensing
· Rate-of-rise temperature sensing
· Utility temperature sensing
Ionization smoke sensors*:

· Three levels of sensitivity; 0.5%, 0.9% and 1.3%
®

For use with Simplex :

· 4010, 4020, 4100, and 4120 Series control panels
· Universal Transponders and 2120 TrueAlarm CDTs
equipped for MAPNET II operation
Magnetic test feature
Functional and architecturally styled chamber
enclosure:

· Louvered design enhances smoke capture by directing
flow to chamber
· Entrance areas are minimally visible when ceiling
mounted
Optional accessories include remote LED alarm
indicator and output relays
UL listed to Standard 268
* These products have been approved by the California State Fire Marshal (CSFM)
pursuant to Section 13144.1 of the California Health and Safety Code. See CSFM
Listings 7272-0026:218, 7271-0026:231, 7270-0026:216, and 7300-0026:217 for
allowable values and/or conditions concerning material presented in this document. It is
subject to re-examination, revision, and possible cancellation. Accepted for use – City of
New York Department of Buildings – MEA35-93E. Refer to page 4 for ULC listing status.
Additional listings may be applicable, contact your local Simplex product supplier for the
latest status.

4098-9714 TrueAlarm Photoelectric
Sensor Mounted in Base

Description
Digital Communication of Analog Sensing.
TrueAlarm analog sensors provide an analog
measurement that is digitally communicated to the host
control panel using Simplex addressable communications.
At the control panel, the data is analyzed and an average
value is determined and stored. An alarm or other
abnormal condition is determined by comparing the
sensor’s present value against its average value and time.
Intelligent Data Evaluation. Monitoring each sensor’s
average value provides a continuously shifting reference
point. This software filtering process compensates for
environmental factors (dust, dirt, etc.) and component
aging, providing an accurate reference for evaluating new
activity. With this filtering, there is a significant reduction
in the probability of false or nuisance alarms caused by
shifts in sensitivity, either up or down.
Control Panel Selection. Peak activity per sensor is
stored to assist in evaluating specific locations. The alarm
set point for each TrueAlarm sensor is determined at the
host control panel, selectable as more or less sensitive as
the individual application requires.
Timed/Multi-Stage Selection. Sensor alarm set points
can be programmed for timed automatic sensitivity
selection (such as more sensitive at night, less sensitive
during day). Control panel programming can also provide
multi-stage operation per sensor. For example, a 0.2%
level may cause a warning to prompt investigation while a
2.5% level may initiate an alarm.
Sensor Alarm and Trouble LED Indication. Each
sensor base’s LED pulses to indicate communications
with the panel. If the control panel determines that a
sensor is in alarm, or that it is dirty or has some other type
of trouble, the details are annunciated at the control panel
and that sensor base’s LED will be turned on steadily.
During a system alarm, the control panel will control the
LEDs such that an LED indicating a trouble will return to
pulsing to help identify the alarmed sensors.
** TrueAlarm analog sensors and MAPNET II and IDNet communications are protected by one or
more of the following U.S. Patents: 5,155,468; 5,173,683; 5,543,777; 5,400,014; 5,552,765;
5,552,763; 4,796,025; DES. 377,460.
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TrueAlarm Sensor Bases and Accessories

Description

Sensor Base Features

TrueAlarm sensor bases contain integral addressable
electronics that constantly monitor the status of the
detachable photoelectric, ionization, or heat sensors. Each
sensor’s output is digitized and transmitted to the system
fire alarm control panel every four seconds.

Base mounted address selection:

· Address remains with its programmed location
· Accessible from front (dipswitch under sensor)
Automatic identification provides default sensitivity
when substituting sensor types
Integral red LED for power-on (pulsing), or alarm or
trouble (steady on)
Locking anti-tamper design
Magnetically operated functional test
Mounts on standard outlet box

Since TrueAlarm sensors use the same base, different
sensor types can be easily interchanged to meet specific
location requirements. This feature also allows intentional
sensor substitution during building construction. When
conditions are temporarily dusty, instead of covering the
smoke sensors (causing them to be disabled), heat sensors
may be installed without reprogramming the control
panel. Although the control panel will indicate an
incorrect sensor type, the heat sensor will operate at a
default sensitivity providing heat detection for building
protection at that location.

Sensor Bases
4098-9792, Standard sensor base
4098-9789, Sensor base with wired connections for:

· 2098-9808 Remote LED alarm indicator or
4098-9822 relay (unsupervised)

Mounting Reference

4098-9791, Sensor base with supervised relay driver
output (not compatible with 2120 CDT):

Electrical Box Requirements: (boxes are by others)
Without relay: 4" octagonal or 4" square, 1-1/2" deep;
single gang, 2" deep

· Relay operation is programmable and can be manually
operated from control panel
· Use with remote mount 2098-9737 relay
· Also includes wired connections for remote LED
alarm indicator or 4098-9822 relay

With relay : 4" octagonal or 4" square, 1-1/2" deep,
with 1-1/2" extension ring
4" (102 mm) Square Box

4" (102 mm) Octagonal Box

Surface mount reference

Sensor Base Options
2098-9737, Remote or local mount supervised relay:

· DPDT contacts for resistive/suppressed loads, power
limited rating of 3 A @ 28 VDC; non-power limited
rating of 3 A @ 120 VAC (requires external 24 VDC
coil power)

1-1/2" (38 mm)
minimum box depth

Flush mount reference, mount even with final
surface, or with up to 1/4" (6.4 mm) maximum recess

4098-9822, LED Annunciation Relay:
2098-9737 Relay (mounts in
base electrical box or remotely)

· Activates when base LED is on steady, indicating
local alarm or trouble
· DPDT contacts for resistive/suppressed loads, power
limited rating of 2 A @ 28 VDC; non-power limited
rating of 1/2 A @ 120 VAC, (requires external
24 VDC coil power)

4098-9822 Relay (mounts
in base electrical box)

4098-9832, Adapter plate:

· Required for surface or semi-flush mounting to
4” square electrical box and for surface mounting to
4” octagonal box
· Can be used for cosmetic retrofitting to existing 6-3/8”
diameter base product

Relay Size: 2-1/2" X 1-1/2" X 1" (3.75 cubic inches)
(64 mm X 38 mm X 25.4 mm)
NOTE: Review total wire count, wire size, and accessories
being wired to determine required box volume.

6-3/8" (162 mm)

2098-9808, Remote red LED Alarm
Indicator:

· Mounts on single gang box
(shown in illustration to right)

1/4"
(6.4 mm)

ALARM

4098-9832 Adapter Plate, required for
mounting to surface mounted boxes
and 4" square flush box
4-7/8" (124 mm)

15/16"
(24 mm)
TrueAlarm Bases
4098-9789, -9791, & -9792

2
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TrueAlarm Sensors

4098-9714 Photoelectric Sensor

Features

TrueAlarm photoelectric sensors use a stable, pulsed
infrared LED light source and a silicon photodiode
receiver to provide consistent and accurate low power
smoke sensing. Seven levels of sensitivity are available
for each individual sensor, ranging from 0.2% to 3.7% per
foot of smoke obscuration. Sensitivity is selected and
monitored at the fire alarm control panel.
The sensor head design provides 360° smoke entry for
optimum response to smoke from any direction. A built-in
screen keeps insects from entering the smoke chamber.
Due to its photoelectric operation, air velocity is not
normally a factor, except for impact on area smoke flow.

Sealed against rear air flow entry
Interchangeable mounting
EMI/RFI shielded electronics
Heat sensors:

· Selectable rate compensated, fixed temperature
sensing with or without rate-of-rise operation
· Listed to UL Standard 521 for 60 ft (18.3 m) spacing
for 135° F (57.2° C) alarm, and 40 ft (12.2 m) spacing
for 155° F (68° C) alarm
Smoke Sensors:

· Photoelectric or ionization technology sensing
· 360° smoke entry for optimum response

4-7/8" (124 mm)

LED status indicator

4098-9733 Heat Sensor

2-1/8"
(54 mm)

TrueAlarm heat sensors are self-restoring and provide rate
compensated, fixed temperature sensing, selectable with
or without rate-of-rise temperature sensing. Due to its
small thermal mass, the sensor accurately and quickly
measures the local temperature for analysis at the fire
alarm control panel.

4098-9714 Photoelectric Sensor with Base

4098-9717 Ionization Sensor

Rate-of-rise temperature detection is selectable at the
control panel for either 15° F (8.3° C) or 20° F (11.1° C)
per minute. Fixed temperature sensing is independent of
rate-of-rise sensing and programmable to operate at
135° F (57.2° C) or 155° F (68° C). In a slow developing
fire, the temperature may not increase rapidly enough to
operate the rate-of-rise feature. However, an alarm will be
initiated when the temperature reaches its rated fixed
temperature setting.

TrueAlarm Ionization sensors use a single radioactive
source with an outer sampling ionization chamber and an
inner reference ionization chamber to provide stable
operation under fluctuations in environmental conditions
such as temperature and humidity. Smoke and invisible
combustion gases can freely penetrate the outer chamber.
With both chambers ionized by a small radioactive source
[Am 241 (Americium)], a very small current flows in the
circuit. The presence of particles of combustion will cause
a change in the voltage ratio between chambers. This
difference is measured by the electronics in the sensor
base and digitally transmitted back to the control panel for
processing.
Three levels of sensitivity are available for each
ionization sensor: 0.5, 0.9, and 1.3% per foot of smoke
obscuration.

TrueAlarm heat sensors can be programmed as a utility
device to monitor for temperature extremes in the range
from 32° F to 155° F (0° C to 68° C). This feature can
provide freeze warnings or alert to HVAC system
problems. (Refer to specific panels for availability.)
4-7/8" (124 mm)

4-7/8" (124 mm)

LED status indicator
2-3/8"
(60 mm)

LED status indicator
2-1/8"
(54 mm)

4098-9733 Heat Sensor with Base

4098-9717 Ionization Sensor with Base

Application Reference
WARNING: In most fires, hazardous levels of smoke
and toxic gas can build up before a heat detection
device would initiate an alarm. In cases where Life
Safety is a factor, the use of smoke detection is highly
recommended.

Sensor locations should be determined only after careful
consideration of the physical layout and contents of the
area to be protected. Refer to NFPA 72, the National Fire
Alarm Code. On smooth ceilings, smoke sensor spacing
of 30 ft (9.1 m) may be used as a guide. For detailed
application information, refer to 4098 Detectors, Sensors,
and Bases Application Manual (574-709).
3
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TrueAlarm Analog Sensing Product Selection Chart
TrueAlarm Sensor Bases
Model

Description

Compatibility

4098-9792 (C)

Standard Sensor Base, no options

Sensors 4098-9714, -9733, & -9717

4098-9789 (C)

Sensor Base with connections for
Remote LED Alarm Indicator or
Unsupervised Relay

4098-9791 (C)

Sensor Base with connections for
Supervised Remote Relay and
connections for Remote Alarm
Indicator or Unsupervised Relay

Sensors 4098-9714, -9733, & -9717
2098-9808 remote LED alarm
indicator or 4098-9822 relay
Sensors 4098-9714, -9733, & -9717
2098-9737 remote relay (supervised)
2098-9808 remote alarm indicator or
4098-9822 relay (unsupervised)

Mounting Requirements

4” octagonal or 4” square box, 1-1/2” min.
depth; or single gang box, 2” min. depth
4” octagonal or 4” square box
Note: Box depth requirements depend
on total wire count and wire size, refer to
accessories list below for reference.

TrueAlarm Sensors
Model

Description

4098-9714 (C)

Photoelectric Smoke Sensor

4098-9717 (C)

Ionization Smoke Sensor

4098-9733 (C)

Heat Sensor

Compatibility

Mounting Requirements

Bases 4098-9792, 4098-9789,
and 4098-9791

Refer to base requirements

TrueAlarm Sensor/Base Accessories
Model

2098-9737

2098-9808
4098-9822 (C)

4098-9832

Description

Compatibility

Supervised Relay, mounts remote
or in base electrical box

For use with 4098-9791 base

Remote Red LED Alarm Indicator
on single gang stainless steel plate
Relay, tracks base LED status
(unsupervised, mounts only in base
electrical box)

Bases 4098-9789 and 4098-9791

Adapter Plate

Bases 4098-9792, -9789, & -9791

Mounting Requirements

Remote Mounting requires 4” octagonal or
4” square box, 1-1/2” minimum depth
Base Mounting requires 4” octagonal box,
2-1/8” deep with 1-1/2” extension ring
Single gang box, 1-1/2” minimum depth
4” octagonal box, 2-1/8” deep with 1-1/2”
extension ring
Required for surface or semi-flush
mounted 4” square box and for surface
mounted 4” octagonal box

Refer to publication 4098 Detectors, Sensors, and Bases Application Manual (574-709) for additional information. ULC listed model
numbers are designated by (C) and require a “C” suffix such as 4098-9794C.

Specifications
General Operating Specifications
Communications and Sensor Supervisory Power

MAPNET II or IDNet, auto-select, 24-40 VDC w/data, 400 mA typical,
1 address per base

Communications Connections

Screw terminals for in/out wiring, 18 to 14 AWG

Remote LED Alarm Indicator Current

1 mA typical, no impact to alarm current

Remote LED Alarm Indicator and Relay Connections

Color coded wire leads, 18 AWG

UL Listed Temperature Range
Operating
Temperature Range

32° to 100° F (0° to 38° C)
with 4098-9717 or 4098 -9733
with 4098-9714

Humidity Range
Smoke Sensor
Ambient Ratings

32° to 122° F (0° to 50° C)
15° to 122° F (-9° to 50° C)
10 to 95% RH

4098-9714, Photoelectric Sensor

Air velocity is 0-2000 ft/min (0-610 m/min)

4098-9717, Ionization Sensor

Air velocity is 0-100 ft/min (0-30 m/min); Altitude is up to 8000 ft (2.4 km)

Housing Color
Frost White
4098-9791 Base With Supervised Remote Relay 2098-9737 (see page 2 for contact ratings)
Externally Supplied Relay Coil Voltage

18-32 VDC (nominal 24 VDC)

Supervisory Current

270 mA, from 24 VDC supply

Alarm Current with 2098-9737 Relay

28 mA, from 24 VDC supply

4098-9822 Unsupervised Relay, Requirements for Bases 4098-9789 and 4098-9791 (see page 2 for contact ratings)
Externally Supplied Relay Coil Voltage

18-32 VDC (nominal 24 VDC)

Supervisory Current

Supplied from communications

Alarm Current

13 mA from separate 24 VDC supply

Tyco, Simplex, the Simplex logo, TrueAlarm, MAPNET II, and IDNet are trademarks of Tyco International Services AG or its affiliates in the U.S. and/or other countries.
NFPA 72 is a registered trademark of the National Fire Protection Association (NFPA).

Westminster, Massachusetts 01441-0001 USA www.simplexnet.com
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Non-Addressable Initiating Peripherals
Electronic Heat Detectors
for Two-Wire and Four-Wire Bases

UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*
Features
Accurate and reliable heat detection for
protection of property**
UL listed to Standard 521 as a rate compensated
heat detector
Fixed temperature operation is suitable for most
applications:

• Thermistor based design is inherently rate
compensated due to minimal thermal lag
• Available for 135° F (57° C) or 200° F (93° C)
• UL and ULC spacing distance is 70 ft (21.3 m)

Electronic Heat Detector Mounted in Base

Available with rate-of-rise temperature detection:

• Dual thermistor rate-of-rise operation
• For use where anticipated ambient temperature
changes are less than 6° F/minute (3.33° C/minute)
• UL and ULC spacing distance is 70 ft (21.3 m)
Epoxy encapsulated electronic design provides:

• Easily tested, self-restoring operation with repeatable
accuracy
• Alarm indicating LED located on detector
• Current limited alarm that is compatible with
two-wire initiating device circuits (IDCs)
• Designed for EMI compatibility

Description (Continued)
Rate-of-rise detection is determined by comparing
two thermistor responses. By combining accurate
thermistors with proper physical placement, this patented†
rate-of-rise detection design achieves a high level of
performance not normally available with mechanical
detection.

Specifications
Voltage

15 to 32 VDC (filtered DC with 30%
maximum ripple)

Standby Current

80 μA typical, 100 μA maximum

Alarm Current, 2-Wire
Operation

Up to 86 mA maximum, exact
current is determined by alarm
current limiting of connected IDC

• Bases for 2-wire or 4-wire operation
• Auxiliary relay output (refer to selection chart on
page 2 for relay ratings)
• Remote alarm indicating LED output

Alarm Current, 4-Wire
Operation

24 mA typical @ 24 VDC

Rate-of-Rise Operation

Meets FM requirements for
operation between 15° and
25° F/min (8.33° and 13.88° C/min)

Description

Humidity Range

10% to 95% RH from 32° to 122° F
(0° to 50° C), not intended for
outdoor applications

Color

Frost-White

Optional remote alarm indicating LED
Available base options:

Accurate Electronic Design. Simplex® electronic
heat detectors use a fast response, thermistor based design
to provide temperature sensing that quickly, accurately,
and consistently identifies when fixed temperatures are
exceeded. The fixed temperature sensing thermistor
readily tracks the local ambient temperature. This
eliminates the time required to melt a lead pellet or heat a
bimetallic element as occurs in mechanical heat detector
designs and provides the required heat detection for most
applications.
* This product has been approved by the California State Fire Marshal (CSFM) pursuant to
Section 13144.1 of the California Health and Safety Code. See CSFM Listing
7270-0026:221 for allowable values and/or conditions concerning material presented in this
document. It is subject to re-examination, revision, and possible cancellation. Accepted for
use – City of New York Department of Buildings – MEA35-93E. Additional listings may be
applicable, contact your local Simplex product supplier for the latest status. Listings and
approvals under Simplex Time Recorder Co. are the property of Tyco Safety Products
Westminster.

Dimensions
Refer to diagram on page 3
Ambient Temperature Operating Range
135° F Models

32° to 100° F (0° to 38° C)

200° F Models

32° to 150° F (0° to 66° C)

** WARNING: In most fires, hazardous levels of smoke
and toxic gas can build up before a heat detection
device would initiate an alarm. In cases where Life
Safety is a factor, the use of smoke detection is highly
recommended.
† Simplex electronic heat detector design is protected by U.S. Patent Numbers 5,450,066
and D377,460.
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Applications Reference

Fixed Temperature Guidelines

Heat detectors are used where property protection is desired
and where life safety protection is not required or is
performed by other equipment. Typical heat detector
applications are satisfied by use of these fixed temperature
electronic detectors.

135° F (57° C) fixed temperature detectors are for
normal temperatures that do not exceed 100° F (38° C).
200° F (93° C) fixed temperature detectors are for
normal temperatures that exceed 100° F (38° C) but are
less than 150° F (66° C).

The addition of rate-of-rise operation provides two forms of
heat detection for use where temperature fluctuations are
controlled and are less than 6° F/min (3.33° C/min). Where
temperatures may fluctuate more quickly, use fixed
temperature detection.

Alarm Verification Application Note
When connecting these electronic heat detectors to a
2-wire initiating device circuit (IDC) that is providing
Alarm Verification for smoke detectors, use the
4098-9682, 4-wire base. The 4-wire base provides an
alarm contact that is not current-limited. (Heat detectors
in the 2-wire base present a current-limited alarm
condition that is not compatible with Alarm Verification.
Initiating devices other than smoke detectors are required
to activate the alarm without starting the alarm
verification cycle.)

Refer to NFPA 72®, the National Fire Alarm Code® and
publication 574-709, 4098 Detectors, Sensors, and Bases
Application Manual, for additional guidance in applying
and locating heat detectors.

Alarm Indicating LED Operation
The heat detector LED turns ON continuously when in
alarm. During normal conditions the LED is OFF.

Heat Detector Selection Chart (compatible with bases listed below)
FM Ratings

Model

Fixed
Temperature
Operation at

Rate-of-Rise Operation

4098-9612
4098-9614

135° F (57° C)
200° F (93° C)

4098-9613

135° F (57° C)

4098-9615

200° F (93° C)

Maximum Spacing

RTI
(Response Time Index)

Not applicable

20 ft x 20 ft
(6.1 m x 6.1 m)

Quick

Between 15° & 25° F/min
(8.33° & 13.88° C/min)

20 ft x 20 ft
(6.1 m x 6.1 m)
50 ft x 50 ft
(15.2 m x 15..2 m)

Quick

UL & ULC
Maximum Spacing

70 ft x 70 ft
(21.3 m x 21.3 m)

Ultra Fast

Heat Detector Base Selection Chart
Model

Description

Connection

Details

4098-9788

2-Wire Base, no options

IDC connections

Screw terminals for in/out wiring, 18 to 14 AWG

4098-9684

2-Wire Base with
IDC connections
connection for remote LED
alarm indicator
LED connections

Screw terminals for 18 to 14 AWG for in/out wiring of zone (+),
color coded 18 AWG leads for in/out wiring of zone (–)
Color coded 18 AWG leads

Relay Operation Type

4098-9683

4098-9682

Relay Ratings

2-Wire Base with auxiliary
Power-limited
alarm relay output
Nonpower-limited
NOTE: Must be connected Output Type
as the only device on the
IDC connections
IDC to ensure relay
operation.
Relay connections

1 A @ 28 VDC
3 A @ 120 AC

Wiring Connections

Screw terminals for 18 to 14 AWG for in/out wiring of zone (+),
color coded 18 AWG leads for in/out wiring of zone (–)
Color coded 18 AWG leads

Relay Operation Type

Relay Ratings

Power-limited

3 A @ 28 VDC

4-Wire Base with auxiliary Nonpower limited
alarm relay output
Output Type
NOTE: Requires separate
24 VDC power.

Dual Form “C” contacts, for suppressed loads

3 A @ 120 AC

Single Form “C” contacts, for suppressed
loads

Wiring Connections

IDC connections

Color coded 18 AWG leads for in/out wiring

Relay connections

Color coded 18 AWG leads

Power connections

Screw terminals for 18 to 14 AWG for in/out wiring of power (+),
color coded 18 AWG leads for in/out wiring of power (–)

Metric wire equivalents: 18 AWG = 0.82 mm2; 14 AWG = 2.08 mm2
2
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Heat Detector Accessories
Model

4098-9832

Description

Details

Base Compatibility

Required for surface or semi-flush mounting to 4” (102 mm) square
electrical box or for surface mounting to 4” octagonal box

Adapter Plate

May also be used when retrofitting to replace existing larger diameter
bases
4098-9830

Remote Red LED
Alarm Indicator

Mounted on single gang stainless steel plate, wiring connections are
18 AWG color coded leads

2098-9739

End-of-Line Relay

Epoxy encapsulated design, 24 VDC operation, wiring connections
are 18 AWG color coded leads

2098-9735

End-of-Line Relay

Mounted on single gang stainless steel plate, 24 VDC operation,
wiring connections are 18 AWG color coded leads

4098-9682
4098-9683
4098-9684
4098-9788

4098-9684 only

For 4-wire IDCs
using 4098-9682
base, one per
circuit

Metric wire equivalent: 18 AWG = 0.82 mm2

Dimensions and Reference

6-3/8" (162 mm)

1/4"
(6.4 mm)

4098-9832 Optional Adapter Plate
(required for surface or semi-flush mounting to 4" (102 mm)
square box or for surface mounting to 4" octagonal box)

4-7/8" (124 mm)

2-3/8"
(60 mm)

Base Height
11/16" (17 mm)

LED Status Indicator

ALARM

4098-9830 Remote Red LED Alarm Indicator (not to scale)

3
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Mounting Information
Base

Applications Reference

Electrical Box Requirements

4098-9788

4” (102 mm) octagonal or 4” square box,
1-1/2” deep (38 mm)
Single gang box, 2” deep (51 mm)

4098-9682
4098-9683
4098-9684

4” octagonal or 4” square box,
1-1/2” deep with 1-1/2” deep extension ring
(see diagram below)

4" (102 mm) octagonal or square box
Surface mount reference

1-1/2" (38 mm)
minimum box depth

Flush mount reference, mount
even with final surface, or with up
to 1/4" (6.4 mm) maximum recess

4098-9832 Adapter Plate, required for surface or
semi-flush mounting to 4" square box or for
surface mounting to 4" octagonal box
Bases 4098-9682 and 4098-9683 include a relay
that mounts in base electrical box
Base 4098-9684 includes a remote LED interface
module that mounts in base electrical box

The following table provides a reference for the
maximum rectangular area covered for detectors rated
with the given spacing. For additional information,
including consideration of ceiling height, refer to
NFPA 72, the National Fire Alarm Code.
Maximum Rectangular Area Dimensions
for Single Detector Coverage
20 ft Rated
Spacing (6.1 m)

50 ft Rated
Spacing (15.2 m)

70 ft Rated
Spacing (21.3 m)

20 ft x 20 ft
(6.1 m x 6.1 m)

50 ft x 50 ft
(15.2 m x 15.2 m)

70 ft x 70 ft
(21.3 m x 21.3 m)

15 ft x 23.9 ft
(4.5 m x 7.2 m)

45 ft x 54.5 ft
(13.7 m x 16.6 m)

65 ft x 74.6 ft
(19.8 m x 22.7 m)

10 ft x 26.4 ft
(3 m x 8 m)

40 ft x 58.2 ft
(12.1 m x 17.7 m)

60 ft x 78.7 ft
(18.3 m x 24 m)

5 ft x 27.8 ft
(1.5 m x 8.4 m)

35 ft x 61.4 ft
(10.6 m x 18.7 m)

55 ft x 82.3 ft
(16.7 m x 25 m)

1 ft x 28.2 ft
(0.3 m x 8.5 m)

30 ft x 64 ft
(9.1 m x 19.5 m)

50 ft x 85.4 ft
(15.2 m x 26 m)

25 ft x 66.1 ft
(7.6 m x 20.1 m)

45 ft x 88.1 ft
(13.7 m x 26.8 m)

20 ft x 67.8 ft
(6.1 m x 20.6 m)

40 ft x 90.5 ft
(12.2 m x 27.5 m)

15 ft x 69 ft
(4.5 m x 21 m)

35 ft x 92.6 ft
(10.6 m x 28.2 m)

10 ft x 69.9 ft
(3.5 m x 21.3 m)

30 ft x 94.3 ft
(9.1 m x 28.7 m)

5 ft x 70.5 ft
(1.5 m x 21.4 m)

25 ft x 95.7 ft
(7.6 m x 29.1 m)

1 ft x 70.6 ft
(0.3 m x 21.5 m)

20 ft x 96.9 ft
(6.1 m x 29.5 m)

Heat detector bases
4098-9682, 4098-9683,
4098-9684, & 4098-9788

15 ft x 97.8 ft
(4.5 m x 29.8 m)
10 ft x 98.4 ft
(3.05 m x 30 m)
5 ft x 98.8 ft
(1.5 m x 30.1 m)
1 ft x 99 ft
(0.3 m x 30.2 m)

Heat detector

NOTE: Refer to Installation Instructions 574-706
for additional information.

Tyco is a registered trademark of Tyco International Services GMBH and is used under license. Simplex, and the Simplex logo are trademarks of Tyco International Ltd. and its
affiliates and are used under license. NFPA 72 and National Fire Alarm Code are trademarks of the National Fire Protection Association (NFPA).

Tyco Safety Products Westminster • Westminster, MA • 01441-0001 • USA
www.tycosafetyproducts-usa-wm.com
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TrueAlarm Analog Sensing
UL, ULC, CSFM Listed; FM Approved;
Addressable Duct Sensor Housings with TrueAlarm
MEA (NYC) Acceptance*
Photoelectric Sensor; Available with Multiple Relay Control
Features
Compact air duct sensor housing with clear
cover to monitor for the presence of smoke**
Includes factory installed TrueAlarm
photoelectric smoke sensor and features:
 Individual sensor information processed by the host
control panel to determine sensor status
 Digital transmission of analog sensor values via IDNet
or MAPNET II, 2-wire communications
 Programmable sensitivity, consistent accuracy,
environmental compensation, status testing, and
monitoring of sensor dirt accumulation
Model 4098-9755:
 Basic duct sensor housing (no relay output) powered
by IDNet/MAPNET II communications
Model 4098-9756:
 Duct sensor housing with supervised output for
multiple remote relays; requires separate 24 VDC;
includes one relay
 Relay output is under panel control
 At the panel, relay output can be activated manually or
in response to a separate alarm or other input
General features:
 UL listed to Standard 268A
 Clear cover allows visual inspection
 Test ports provide functional smoke testing access
with cover in place
 Mounts to rectangular ducts or round ducts; minimum
size is 8” (203 mm) square or 18” (457 mm) diameter
 Magnetic test feature for alarm initiation at housing
 Optional weatherproof enclosure is available
separately (refer to data sheet S4098-0032)
Diagnostic LEDs (on interface board):
 Red Alarm/Trouble LED for sensor status and
communications polling display
 Yellow LED for open or shorted trouble indication of
supervised relay control (4098-9756 only)
Sampling tubes (ordered separately):
 Available in multiple lengths to match duct size
 Installed and serviced with housing in place
Remote module options (ordered separately):
 Remote red status/alarm LED (2098-9808)
 Remote test station with LED (2098-9806)
 4098-9843 remote relays (refer to page 2 for details)
* These products have been approved by the California State Fire Marshal (CSFM) pursuant to
Section 13144.1 of the California Health and Safety Code. See CSFM Listing 3240-0026.241
for allowable values and/or conditions concerning material presented in this document. It is
subject to re-examination, revision, and possible cancellation. Accepted for use – City of New
York Department of Buildings – MEA35-93E. Additional listings may be applicable; contact
your local Simplex product supplier for the latest status. Listings and approvals under Simplex
Time Recorder Co. are the property of Tyco Fire Protection Products.

This device is a duct smoke housing. When provided with detector, it is designed to sample the air flow
passing by it in the air duct to determine whether it contains unacceptable levels of smoke. The
effectiveness of a duct smoke detector is highly dependent upon: the design and operating conditions of the
air handling system in which it is installed, variables such as smoke dilution and stratification over which
even the best designed systems have no control, and proper placement and positioning of the duct smoke
detector, which is often compromised for practical reasons. For the reasons stated above, the effectiveness
of this duct smoke detector cannot be warranted or guaranteed. Under no circumstances should this duct
smoke detector be used or regarded to be a substitute for the building's Fire alarm and detection system to
which this device is attached as a secondary detection device.
DO NOT REMOVE THIS NOTICE!

Duct Sensor Housing, Front and Bottom View
ALARM

ALARM

TEST
NORM

2098-9808
2098-9806
Remote Status/Alarm Indicator and Test Station

Introduction
Operation. Simplex® compact air duct smoke sensor
housings provide TrueAlarm operation for the detection of
smoke in air conditioning or ventilating ducts. Sampling
tubes are installed into the duct allowing air to be directed to
the smoke sensor mounted in the housing.

TrueAlarm Sensor Operation
Digital Communication of Analog Sensing.
Analog information from the sensor is digitally
communicated to the control panel where it is analyzed.
Sensor input is stored and tracked as an average value
with an alarm or abnormal condition being determined by
comparing the sensor’s present value against its average.
Intelligent Data Evaluation. Monitoring each
photoelectric sensor’s average value provides a software
filtering process that compensates for environmental
factors (dust, dirt, etc.) and component aging, providing
an accurate reference for evaluating new activity. The
result is a significant reduction in the probability of false
or nuisance alarms caused by shifts in sensitivity, either
up or down.
** Please note that smoke detection in air ducts is intended to provide
notification of the presence of smoke in the duct. It is not intended
to, and will not, replace smoke detection requirements for open
areas or other non-duct applications.
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TrueAlarm Sensor Operation (Continued)

Photoelectric Sensing (Continued)

Control Panel Selection. Peak activity per sensor is
stored to assist in evaluating specific locations. The alarm
set point for each sensor is determined at the control
panel, selectable as the individual application requires.

Typically duct sensor applications require less sensitive
settings (such as 2.5% per foot obscuration) due to the
ducts being a relative dirty environment. However, the
standard seven levels of TrueAlarm sensor sensitivity are
available for each individual sensor, ranging from 0.2% to
3.7% per foot of smoke obscuration. Sensitivity is
selected and monitored at the fire alarm control panel.

Sensor Status LED. Each sensor housing’s red status
LED (located on the electrical interface board) pulses to
indicate communications with the panel. If the control
panel determines that a sensor is in alarm, or that it is
dirty or has some other type of trouble, the details are
annunciated at the control panel and that sensor housing’s
status LED will be turned on steadily. During a system
alarm, the control panel will control the LEDs such that
an LED indicating a trouble will return to pulsing to help
identify any alarmed sensors. (Remote Status/Alarm
LEDs track the operation of the sensor housing LED.)

Fire Alarm Control Panel Features
 Individual smoke sensitivity selection
 Sensitivity monitoring that satisfies NFPA 72
sensitivity testing requirements
 Peak value logging allows accurate analysis for
sensitivity selection
 Automatic, once per minute individual sensor
calibration check verifies sensor integrity
 Automatic environmental compensation
 Smoke sensitivity is displayed in percent per foot
 Ability to display and print detailed sensor
information in plain English language
 Relays of model 4098-9756 are under panel control
for ON, OFF, or override

Photoelectric Sensing
TrueAlarm photoelectric sensors use a stable, pulsed
infrared LED light source and a silicon photodiode
receiver to provide consistent and accurate low power
smoke sensing.

Duct Sensor Selection Chart

Duct Smoke Sensor Housing with Photoelectric Sensor*
Model

Description

Compatibility

4098-9755

Basic Duct Sensor Housing; operating power is supplied by
either IDNet or MAPNET II communications (no relay
output)

Simplex fire alarm control panel models: 4100ES,
4010ES, 4008, 4010, 4100U, and legacy products
4020, 4100/4100+, and 4120. Also 2120 CDT if
configured for MAPNET II, TrueAlarm operation

4098-9756

Duct Sensor Housing with supervised multiple relay output,
requires separate 24 VDC fire alarm power and 4081-9008
end-of-line resistor harness; includes one 4098-9843 relay

Same as above except relay operation is not
compatible with 2120 CDT;
Relay output is for up to 15 total 4098-9843 Relays
(additional relays are ordered separately)

Remote LED Indicator and Test Station, Select One if Required
Model

Description

2098-9808

Red LED status indicator on single-gang stainless steel plate

2098-9806

Test Station with keyswitch and red LED status indicator, on
single-gang stainless steel plate; (turning switch to “TEST”
initiates alarm for system testing)

Compatibility

Mounting

4098-9755
4098-9756

Use single gang box,
3” H x 2” W x 2” D
(76 mm x 51 mm x 51 mm)

Epoxy Encapsulated Remote Relay and End-of-Line Resistor
Model

Description

4098-9843

Relay; single Form C (7 A @ 120 VAC); refer to pages 3 and 4
for additional relay information; one included with 4098-9756;
wiring is 18 AWG (0.82 mm2 ) color coded wire leads

4081-9008

End-of-Line Resistor Harness; 10 k, 1/2 W; (ref. 733-894);
required to supervise remote relay coil connection

Compatibility

Location

4098-9756 only;
connect up to 15

Locate relays within 3 ft
(1 m) of device being
controlled per NFPA 72

4098-9756

At last relay location

* Each duct housing includes an internally mounted model 4098-9714 TrueAlarm photoelectric sensor and an exhaust tube. A correctly
sized sampling tube (ordered per application) is required, refer to chart below.

Sampling Tube Selection Chart, Ordered Separately Per Duct Width, Select One
Overall Duct Width

Tube Required

Suggested Cut Length

12” (305 mm)

4098-9854

1/2” (12.7 mm) longer than duct width

13” to 23” (330 mm to 584 mm)

4098-9855

1/2” (12.7 mm) longer than duct width

24” to 46” (610 mm to 1168 mm)

4098-9856

3 in” (76 mm) longer than duct width

46” to 71” (1168 mm to 1803 mm)

4098-9857

3 in” (76 mm) longer than duct width

71” to 95” (1803 mm to 2413 mm)

4098-9858

3 in” (76 mm) longer than duct width
2
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Duct Sensor Housing Detail Reference
NOTE: Refer to Installation Instructions 574-776 for additional installation detail and maintenance information.
11-3/8" (289 mm)
Exhaust tube access hole

4098-9714 Smoke sensor, mounted
in special interface base (supplied)

6-3/4"
(171 mm )

Conduit (by others)

This device is a duct smoke housing. When provided with detector, it is designed to sample the air flow
passing by it in the air duct to determine whether it contains unacceptable levels of smoke. The
effectiveness of a duct smoke detector is highly dependent upon: the design and operating conditions of
the air handling system in which it is installed, variables such as smoke dilution and stratification over
which even the best designed systems have no control, and proper placement and positioning of the duct
smoke detector, which is often compromised for practical reasons. For the reasons stated above, the
effectiveness of this duct smoke detector cannot be warranted or guaranteed. Under no circumstances
should this duct smoke detector be used or regarded to be a substitute for the building's Fire alarm and
detection system to which this device is attached as a secondary detection device.
DO NOT REMOVE THIS NOTICE!

Metal plate with dual holes
for 3/4" (19 mm) conduit, plug
supplied for unused hole

Front View
Yellow LED, relay control trouble
indicator (4098-9756 only)
Sampling tube
access hole

Red sensor
status LED

Side of duct

Wiring terminals
Stationary baffle (built-in)

Captive fastening screws (4)

Transparent cover

Magnetic test area

Gasketed sensor area

NOTE: Orientation shown is for reference
only, refer to General Location Notes and
End View illustration below for alternate
mounting reference.

3-3/8"
(86 mm)

Bottom view
Duct wall

13/16"
(21 mm)

4098-9843 Remote Relay

Exhaust tube
(supplied)

Test ports (2) provided
for measuring airflow
and for aerosol injection

Sampling tube, ordered
separately per duct width

(7 A @ 120 VAC, for use with 4098-9756 only)
Gaskets (supplied)

NOTE: Mount in separate electrical box within
3 ft (1 m) of device being controlled per
NFPA 72
1-3/16"
(30 mm)

Square duct
reference outline

Alternate location
(if appropriate)

13/16"
(21 mm)

1-1/2"
(38 mm)
AP&C-PAM SD
WHT
RED

18" Round duct outline
(minimum diameter)

BLU
YEL
ORG

Sampling tube, keyed for proper hole alignment with holes facing
into airflow (template is provided for proper tube installation).
(Housing is shown as position 2 per note 2 below.)
General Location Notes:

End View with
Ducts and Tubes

2. Three duct side mounting options are available as shown below.
Mount housing at 90° to airflow for all orientations.
Arrows indicate allowed airflow directions.
1

Exhaust tube

2

3

This device is a duct smoke housing. When provided with detector, it is designed to sample the air flow
passing by it in the air duct to determine whether it contains unacceptable levels of smoke. The
effectiveness of a duct smoke detector is highly dependent upon: the design and operating conditions of the
air handling system in which it is installed, variables such as smoke dilutio n and stratification over which
even the best designed systems have no control, and proper placement and positioning of the duct smoke
detector, which is often compromised for practical reasons. For the reasons stated above, the effectiveness
of this duct smoke detector cannot be warranted or guaranteed. Under no circumstances should this duct
smoke detector be used or regarded to be a substitute for the building's Fire alarm and detection system to
which this device is attached as a secondary detection device.
DO NOT REMOVE THIS NOTICE!

Duct
housing

1. Testing performed under the auspices of the Fire Detection
Institute (FDI) recommended when sampling tubes are not
located vertically, that they be positioned horizontally in the
upper half of the duct to account for possible stratification.

This device is a duct smoke housing. When provided with detector, it is designed to sample the air flow
passing by it in the air duct to determine whether it contains unacceptable levels of smoke. T he
effectiveness of a duct smoke detector is highly dependent upon: the design and operating conditions of the
air handling system in which it is installed, variables such as smoke dilutio n and stratification over which
even the best designed systems have no control, and proper placement and positioning of the duct smoke
detector, which is often compromised for practical reasons. For the reasons stated above, the effectiveness
of this duct smoke detector cannot be warranted or guaranteed. Under no circumstances should this duct
smoke detector be used or regarded to be a substitute for the building's Fire alarm and detection system to
which this device is attached as a secondary detection device.
DO NOT REMOVE THIS NOTICE!

8" Square duct outline
(minimum width)

This device is a duct smoke housing. When provided with detector, it is designed to sample the air flow
passing by it in the air duct to determine whether it contains unacceptable levels of smoke. The
effectiveness of a duct smoke detector is highly dependent upon: the design and operating conditions of the
air handling system in which it is installed, variables such as
smoke dilution and stratification
o ver which
even the best designed systems have no contr ol, and pr oper placement and positioning of the duct smoke
detector , which is often compr omised for practical reasons. F or the reasons stated above, the effectiveness
of this duct smoke detector cannot be warr anted or guaranteed. Under no circumstances should this duct
smoke detector be used or regarded to be a substitute for the building's Fire alar m and detection system to
which this device is attached as a secondar y detection device.
DO NOT REMOVE THIS NOTICE!

DO NOT MOUNT ON
BOTTOM OF DUCT

3
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Duct Sensor Location Reference
Exhaust Damper

Sensor OK

Exhaust

Return Air
Do not locate
sensor here
Return air
damper

Supply Air

Fresh air

Do not locate
sensor here

Filter bank

Sensor OK

Additional Information. Refer to NFPA 90A, Standard
for the Installation of Air Conditioning and Ventilating
Systems; NFPA 72, the National Fire Alarm and Signaling
Code; and the NEMA Guide for Proper Use of Smoke
Detectors in Duct Applications, and Installation Instructions
574-776.

Duct Sensor Location Considerations:
1. Proper duct smoke detection location must ensure
adequate airflow within the duct housing.
2. Duct air velocity rating is 300 to 4000 ft/min (91 to
1220 m/min). Pressure differential between intake
and exhaust tubes is required to be between 0.015 to
1.55 inches of water (0.381 to 39.37 mm).
3. Ensure accessibility for test and service.
4. Proper Locations: downstream side of filters to detect
fires in the filters; in return ducts, ahead of mixing
areas; upstream of air humidifier and cooling coil.
5. Other locations and orientations may be required for
proper duct smoke detection depending on duct
access, system design, and duct airflow testing.
Contact your local Simplex product supplier for
assistance.
Locations to Avoid:
1. Where dampers closed for comfort control would
interfere with airflow.
2. Next to outside air inlets (unless the intent is to
monitor smoke entry from that area).
3. In return air damper branch ducts and mixing areas
where airflow may be restricted.

Specifications
General Mechanical and Environmental
Air Velocity Range (linear ft/min)
Sensor Sensitivity Range
UL Listed Temperature Range
Operating Temperature Range
Storage Temperature Range
Humidity Range
Wiring Connections
Housing Color

300 to 4000 ft/min (91 to 1220 m/min)
0.2% to 3.7% per foot of obscuration, selectable at host control panel
32° F to 100° F (0° C to 38° C)
32° F to 122° F (0° C to 50° C)
0 F to 140 F (-18 C to 60 C)
10% to 95% RH, non-condensing
Terminal blocks, 18 to 12 AWG (0.82 mm2 to 3.31 mm2 )
Black base with clear cover

Remote Status/Alarm LED and Test Station with Remote Status/Alarm LED
Remote Alarm LED Current
Test Station Keyswitch Current
Remote Alarm LED and Test Station Distance

1.2 mA, no impact to 24 VDC alarm current (2098-9808 or 2098-9806)
3.3 mA, no impact to 24 VDC alarm current (2098-9806)
250 ft (76 m) maximum

Addressable Operation
IDNet or MAPNET II communications, auto-select, one address per housing;
provides operating power to model 4098-9755

Data Communications

Model 4098-9756 with Supervised Multiple Relay Control, Requires Separate Fused 24 VDC from Fire Alarm Power Supply
Input Voltage
Standby Current

18-32 VDC (24 VDC nominal)
3 mA @ 24 VDC

Alarm Current

15 mA @ 24 VDC; add 15 mA for each 4098-9843 relay
For use with 4098-9843 relay only, quantity of 15 maximum; distance of 500 ft
(152 m) maximum; requires 4081-9008 (ref. 733-894) 10 k, 1/2 W end-of-line
resistor

Supervised Remote Relay Control Output

4098-9843 Relay Output Ratings, Single Form C, use with Model 4098-9756 Only
Coil Current
Relay Contacts
Location Distance

15 mA @ 24 VDC, up to 15 maximum per relay control output
7 A at 0.35 PF @ 28 VDC & 120 VAC; 250 A @ 5 VDC
500 ft (152 m) maximum to relay coils; locate relays within 3 ft (1 m) of device
being controlled per NFPA 72

TYCO, SIMPLEX, and the product names listed in this material are marks and/or registered marks. Unauthorized use is strictly prohibited. NFPA 72 and National Fire Alarm and
Signaling Code are registered trademarks of the National Fire Protection Association (NFPA).
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TrueAlarm Analog Sensing
UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*

In-Duct Mounting of the 4098-9714
TrueAlarm Photoelectric Smoke Sensor

Features
Install the model 4098-9714 TrueAlarm analog
photoelectric sensor directly inside air ducts** :
 Accommodates duct airflow from 0 to 4000 ft/min
(0 to 1220 m/min), providing HVAC duct smoke
sensing where sampling tube designs are not
appropriate (refer to specifications on page 4 for more
information)
 For applications with controlled dust and humidity
 Standard models are for rectangular ducts from 6”
(152 mm) square to 36” (914 mm) square
 Optional adapters allow use with round ducts of 6”, 8”
(203 mm), 10” (254 mm) or 12” (305 mm) in diameter
 TrueAlarm analog communications can be either
IDNet or MAPNET II format
 Model 4098-9714 sensor is required and ordered
separately
Red alarm LED indicator in housing:
 Visible through transparent housing cover
 Pulsing indicates power-on, steady on indicates alarm
or trouble as indicated at the fire alarm control panel
Model 4098-9750 provides two-wire operation (no
relay output)
Model 4098-9751 provides a local relay:
 Relay operation is programmable from fire alarm
control panel and is rated: 1 A @ 28 VDC, power
limited; or 1/2 A @ 120 VAC, non-power limited
 24 VDC power is supplied by fire alarm system
(4-wire operation)
Options:
 Adapters for 6”, 8”, 10” or 12” round ducts
 Remote Test Station (2098-9806)
 Remote LED Alarm Indicator (2098-9808)
UL listed to Standard 268A
** Please note that smoke detection in air ducts is
intended to notify of the presence of smoke in the duct.
It is not intended to, and will not, replace smoke
detection requirements for open areas or other non-duct
applications.

* This product has been approved by the California State Fire Marshal (CSFM) pursuant to
Section 13144.1 of the California Health and Safety Code. See CSFM Listing
3240-0026:220 for allowable values and/or conditions concerning material presented in this
document. It is subject to re-examination, revision, and possible cancellation. ULC listed
models are designated with a “C” suffix such as 4098-9750C. Accepted for use – City of New
York Department of Buildings – MEA35-93E. Additional listings may be applicable; contact
your local Simplex product supplier for the latest status. Listings and approvals under
Simplex Time Recorder Co. are the property of Tyco Fire Protection Products.

In-Duct Housing with 4098-9714 Sensor
(mounted in 8” square duct for reference)

Description
HVAC air ducts in buildings supply fresh air and
exhaust stale air. Depending on the overall fire detection
requirements, smoke detection may be required in the air
ducts. For applications where sampling tube type duct
detection is not appropriate due to low air velocity or
small duct size, Simplex® model 4098-9750 and
4098-9751 housings can be used to install the Simplex
model 4098-9714 TrueAlarm analog sensor directly in the
duct. (Refer to data sheet S4098-0030 for smoke sensor
housings with sampling tubes.)
Application. These housings mount a spot-type smoke
sensor directly into the duct airflow. Proper application
requires controlled dust and humidity.
Please note that in the event of loss of duct airflow, the
4098-9714 sensor will sense smoke IF the smoke reaches
the sensor. However, with no duct airflow, smoke may
not reach the sensor depending on the location of the
smoke source relative to the sensor.
TrueAlarm Operation. Placing a 4098-9714 sensor in
an air duct provides the high reliability performance of
TrueAlarm analog sensing featuring: programmable
sensitivity, consistent accuracy, environmental
compensation, status testing, and monitoring of sensor
dirt accumulation. These housings digitally communicate
their analog sensor information to the fire alarm control
panel using either IDNet or MAPNET II two-wire
communications.
Relay Model. Model 4098-9751 provides a relay that
can be programmed to track the local sensor’s operation
or can be independently controlled by the fire alarm
control panel to perform fire response actions such as fan
shutdown and damper control.
S4098-0021-9 8/2012

In-Duct Sensor Selection Chart
Model

4098-9750

Description

Compatibility

4098-9751

In-Duct Sensor Housing
with beige mounting box,
(requires 4098-9714 sensor)

4098-9714

Photoelectric Sensor Head

without relay
with relay

Simplex 4100ES, 4010ES, 4100U, 4010, 4020, 4100, 4120, and
2120 CDT configured for MAPNET II TrueAlarm communications
Simplex 4100ES, 4010ES, 4100U, 4010, 4020, 4100, and 4120
(not compatible with 2120 CDT)
Ordered separately, required for 4098-9750 or 4098-9751

In-Duct Sensor Options, ordered separately as required, compatible with both 4098-9750 and 4098-9751
4098-9819
4098-9824
4098-9852
4098-9853
2098-9806
2098-9808

Adapter for 6” (152 mm) round duct, beige
Adapter for 8” (203 mm) round duct, beige
Adapter for 10” (254 mm) round duct, beige
Adapter for 12” (305 mm) round duct, beige
Remote Test Station mounted on single gang stainless steel plate
Remote LED Alarm Indicator mounted on single gang stainless steel plate

Rectangular Duct Mounting Reference

In-Duct sensor access requires
wiring with flexible conduit
(supplied separately)
Sensor base
(supplied)

8 Inch square duct
(shown for reference)

External mounting box
7-1/4" H x 7-1/8" W x 2" D
(184 mm x 181 mm x 51 mm)

Sensor head
4098-9714
(ordered
separately)
Transparent housing cover
allows viewing of status LEDs

Gasket (supplied)
Gasket (supplied)
5-1/4"
(133 mm)

Mounting Notes for both Square and Round Duct Applications:
1.
2.
3.
4.

Reference drawings are shown mounted to the side of the duct. Where appropriate, top mounting may be
acceptable. Contact your local Simplex product supplier for assistance.
The 4098-9750 and 4098-9751 In-Duct assemblies include sensor base assembly, mounting box and cover, and
mounting gaskets. The 4098-9714 sensor head is ordered separately.
Templates are supplied for duct cutout size and location. Refer to installation instructions 574-711 for
additional information.
Adapters for 6”, 8”, 10”, or 12” round duct applications are ordered separately.
2
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Round Duct Mounting Reference

In-Duct sensor access requires
wiring with flexible conduit
(supplied separately)

4098-9824
8" Adapter

Gasket
(supplied)

Gasket
(supplied)
External mounting box
7-1/4" H x 7-1/8" W x 2" D
(184 mm x 181 mm x 51 mm)

8 Inch air duct
(shown for reference)

Sensor head
4098-9714
(ordered separately)

Transparent housing cover
allows viewing of status LEDs

Sensor base
(supplied)

3/4"
(19 mm)

4-3/8"
(111 mm)

Remote Indicator Options
2098-9806, Remote Test Station (below), provides a
remote red LED status indicator and a remote test key
switch mounted on a single gang stainless steel plate.
Turning the test switch to “TEST” will initiate an alarm
and allow the resulting system responses to be verified.

2098-9808, Remote LED Alarm Indicator (below),
provides a remote Red LED status indicator mounted on a
single gang stainless steel plate.

ALARM
ALARM

TEST
NORM

2098-9808 Remote LED Alarm Indicator
2098-9806 Remote Test Station

Remote Indicator Mounting. Both the 2098-9806 and
2098-9808 Remote status indicators mount in standard
single gang boxes, 2” W x 3” H (51 mm x 76 mm) with a
minimum depth of 2”, supplied separately.

3
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Location Reference
Duct Sensor Location Considerations:
1. Proper duct smoke detection location must ensure
adequate airflow within the duct housing.
2.

Ensure accessibility for test and service.

3.

Proper Locations: downstream side of filters to detect
fires in the filters; in return ducts, ahead of mixing
areas; upstream of air humidifier and cooling coil.

4.

Other locations may be required for proper duct
smoke detection depending on duct access, system
design, and duct airflow testing. Contact your local
Simplex product supplier for assistance.

Locations to Avoid:
1. Where dampers closed for comfort control would
interfere with airflow.
2. Next to outside air inlets (unless the intent is to
monitor smoke entry from that area).
3. In return air damper branch ducts and mixing areas
where airflow may be restricted.
Additional Information. Refer to NFPA 90A, Standard
for the Installation of Air Conditioning and Ventilating
Systems; NFPA 72, the National Fire Alarm and Signaling
Code; and the NEMA Guide for Proper Use of Smoke
Detectors in Duct Applications, and Installation Instructions
574-711.

In-Duct Sensor Location Reference
Exhaust
Damper

Sensor
OK
Return
Air

Exhaust
Do not locate
sensor here
Return air
damper

Supply
Air

Fresh
air

Do not locate
sensor here

Filter
bank

Sensor
OK

Specifications
0-4000 ft/min (0-1220 m/min) with a minimum sensor sensitivity of 3.0% per ft
0-2000 ft/min (0-610 m/min) with a minimum sensor sensitivity of 3.7% per ft

UL Listed Air Velocity Range
Data Communications
Remote LED Current
UL Listed Temperature Range
Operating Temperature Range
Humidity Range
Wiring Connections
Dimensions

NOTE: See
application
discussion
on page 1.

IDNet or MAPNET II format, auto-selected, 1 address per housing
0.6 mA, no impact to alarm current
32° to 100° F (0° to 38° C)
15° to 122° F (-9° to 50° C)
10% to 90% RH from 32 F to 122 F (0 C to +50 C)
Terminal blocks for wire size 18 to 14 AWG (0.82 mm2 to 2.08 mm2 )
Refer to round and square duct mounting diagrams

Relay Power (4098-9751 only)
Voltage
Standby Current
Alarm Current
Power Limited Contact Rating
Non-Power Limited Contact Rating

18 to 32 VDC
240 A @ 24 VDC
30 mA @ 24 VDC
Single form “C”, 1 A @ 28 VDC (for suppressed loads)
Single form “C”, 1/2 A @ 120 VAC, resistive (for suppressed loads)

TYCO, SIMPLEX, and the product names listed in this material are marks and/or registered marks. Unauthorized use is strictly prohibited. NFPA 72 and National Fire Alarm and
Signaling Code are trademarks of the National Fire Protection Association (NFPA).
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Notification

Series MT and MT Strobe Multitone Electronic Appliances

SERIES MT STROBE
Description:

The Wheelock Series MT and MT Strobe Multitone electronic
appliances offer a choice of eight (8) nationally and internationally
recognized alerting sounds: Horn, Bell, March Time Horn, Code-3
Tone, Code-3 Horn, Slow Whoop, Siren or Hi/Lo Tone.   The
Code-3 Horn and tone patterns are engineered to comply with
NFPA/ANSI Temporal Pattern specifications without requiring
additional equipment.  With MT and MT Strobe appliances, one
alarm appliance meets most of your signaling needs.  The MT
strobes can be synchronized using the Wheelock DSM Sync
Modules, Wheelock Power Supplies or other manufacturers panel
incorporating the Wheelock Patented Sync Protocol.
   
The MT Strobes are designed for ADA applications while meeting
or exceeding the latest requirements of NFPA 72, ANSI 117.1,
UFC and UL Standard 1971 as well as meeting ADA requirements
concerning photosensitive epilepsy.
Each MT and MT Strobe appliance has two installer selective
sound output levels: STANDARD dBA and HIGH dBA. Non-strobe
versions provide selectable voltage capability in one unit, 12VDC
or 24VDC. Strobe versions are specific for either 12VDC or 24VDC
and all models may be used with filtered or unfiltered (full-waverectified) input voltages.  Separate input terminals are available,
shunt wires are provided to enable both tone and strobe to operate
simultaneously from a single input.
The Series MT Multitone Strobe appliances are UL Listed for
indoor wall mount applications under Standard 1971 for Signaling
Devices for the Hearing Impaired and under Standard 464 for
Audible Signaling Appliances.

MT4-115-WH

SERIES MT-12/24

Features:
•

Approvals include: UL Standard 1971, UL Standard
464, California State Fire Marshal (CSFM), New York City
(MEA), Factory Mutual (FM) and Chicago (BFP)   See
approvals by model in Specifications and Ordering
Information

•

Designed to meet or exceed ADA/NFPA/UFC/ANSI
Standards and Accessibility Guidelines  

•

Complies with OSHA 29, Part 1910.165

•

Series MT appliances have IN and OUT wiring
terminations that accept two #12 to #18 American
Wire Gauge (AWG) wires at each terminal.  Inputs are
polarized for compatibility with standard reverse polarity
type supervision

•

One alarm appliance with (8) eight selective signals to
provide  superior sound penetration for various ambient
and wall conditions with two field selectable sound output
levels

•

Code-3 Horn and Tone meet ANSI/NFPA temporal pattern
for standard emergency evacuation signaling

•

Audible and strobe can operate from a single NAC circuit
or from separate NAC circuits with any of the (8) eight
audible sounds

•

MT Strobe models are available with Wheelock patented
MCW Multi-Candela strobes with field selectable candela
settings at 15/30/75/110cd or with single candela 1575cd
strobes.  Synchronize using the Wheelock Sync Modules
or panels with built-in Wheelock Patented Sync Protocol

•

Selectable input voltage on non-strobe versions. Strobe
versions are factory set for either 12 or 24VDC, with wideListed voltage range, filtered (DC) and FWR

•

No additional trimplate required for flush mounting

For Weatherproof MTWP See Data Sheet S9004

UL
®

E5946

THE CITY OF
NEW YORK

DEPARTMENT OF BUILDINGS

151-92-E

7135-0785:118 (MT4)
7125-0785:155 (MT)
7125-0758:156 (MTWP)

NOTE: All CAUTIONS and WARNINGS are identified by the symbol . All warnings are printed in bold capital letters .
WARNING: PLEASE READ THESE SPECIFICATIONS AND INSTALLATION INSTRUCTIONS CAREFULLY BEFORE USING,
SPECIFYING OR APPLYING THIS PRODUCT. FAILURE TO COMPLY WITH ANY OF THESE INSTRUCTIONS, CAUTIONS AND
WARNINGS COULD RESULT IN IMPROPER APPLICATION, INSTALLATION AND/OR OPERATION OF THESE
PRODUCTS IN AN EMERGENCY SITUATION, WHICH COULD RESULT IN PROPERTY DAMAGE, AND SERIOUS INJURY OR
DEATH TO YOU AND/OR OTHERS.
General Notes:
• Strobes are designed to flash at 1 flash per second minimum over their “Regulated Voltage Range” (16-33v for 24VDC units and
8-17.5v for 12VDC units).  Regulated Voltage Range is the newest terminology used by UL to identify the listed voltage range.
• All candela ratings represent minimum effective Multitone Strobe intensity based on UL Standard 1971.
• MT Strobe models are UL Standard 1971 Listed for indoor use with a temperature range of 32°F to 120°F (0°C to 49°C) and
maximum humidity of 93% ±2%.  The MT-12/24, MTWP and MT4 models and listed for outdoor use at -31°F to 150°F (-35°C to
66°C) and maximum humidity of 95% (See Data Sheet S9004 or Installation Instruction Sheet P84150 for more detail on MTWP).  
MTWP and MT4 strobes are listed under UL 1638.
• MT Audible is UL Standard 464 Listed.

Alarm Tones
TONE

ALARM TONES PATTERN DESCRIPTION

HORN

BROADBAND HORN (Continuous)

BELL

1560 Hz MODULATED (0.07 sec. ON/Repeat)

MARCH TIME
HORN

HORN (0.25 sec. ON/0.25 sec. OFF/Repeat

CODE-3 HORN

HORN (ANSI S3.41 Temporal Pattern)

CODE-3 TONE

500 Hz (ANSI S3.41 Temporal Pattern)

SLOW WHOOP 500-1200 Hz SWEEP (4.0 sec. ON/0.5 sec. OFF/Repeat)
SIREN

600-1200 Hz SWEEP (1.0 sec. ON/Repeat)

HI/LO

1000/800 Hz (0.25 sec. ON/Alternate)

Table 1: dBA and Current Ratings for Multitone Audible Portion
RMS Current (amps)
24 VDC
HI Output

dBA @ 10ft (UL Reverberant)

12 VDC

STD Output

HI Output

120 VAC

STD Output

@ 24 UL @ 24 UL @ 24 UL @ 24 UL
VDC max* VDC max* VDC max* VDC max*

24 VDC

12 VDC

120 VAC

HI
STD
Output Output
UL
max*

HI
STD
HI
STD
HI
UL Output Output Output Output Output
max*

STD
Output

Horn

0.074 0.108 0.033 0.044 0.145 0.176 0.023 0.034 0.050 0.042

92

87

90

77

85

82

Bell

0.040 0.053 0.018 0.024 0.077 0.095 0.014 0.020 0.041 0.039

86

80

85

69

82

75

March Time
Horn

0.067 0.104 0.033 0.038 0.109 0.142 0.023 0.034 0.050 0.040

89

84

89

74

85

79

Code-3 Horn 0.069 0.091 0.026 0.035 0.100 0.142 0.023 0.034 0.050 0.042

88

83

88

73

82

75

Code-3 Tone 0.061 0.075 0.026 0.035 0.088 0.105 0.015 0.021 0.042 0.040

85

80

84

70

79

75

Slow Whoop 0.069 0.098 0.028 0.037 0.100 0.142 0.025 0.035 0.050 0.042

90

89

89

75

85

82

Siren

0.080 0.104 0.027 0.036 0.122 0.152 0.021 0.030 0.045 0.041

89

84

89

75

85

82

HI/LO

0.044 0.057 0.020 0.026 0.089 0.114 0.018 0.026 0.042 0.039

86

81

86

71

82

79

Note:   If the strobe and audible operate on the
same circuit, add the strobe current from Table 2
to the audible current from Table 1.  

Table 2: Strobe Current Ratings
RMS Current (amps)
Model

MT-121575

MT-241575

MTWP-2475

1575cd

1575cd

180cd

15cd

30cd

75cd

110cd

@ 24VDC

0.152

0.060

0.094

0.041

0.063

0.109

0.140

UL max*

0.255

0.090

0.138

0.060

0.092

0.165

0.220

Candela

MT-24MCW

* RMS current ratings are per UL average RMS
method.  UL max current rating is the maximum RMS
current within the listed voltage range (16-33v for 24v
units).  For strobes the UL max current is usually at
the minimum listed voltage (16v for 24v units).  For
audibles the max current is usually at the maximum
listed voltage (33v  for 24v units).  For unfiltered FWR
ratings, see installation instructions.

Wiring Diagrams (for all models)
MT SIGNAL
FROM
+
PRECEDING
APPLIANCE,
DSM,
COOPER WHEELOCK
POWER SUPPLIES
FACP

AUDIBLE SIGNAL AND STROBE
OPERATE INDEPENDENTLY
+
-

+

TO NEXT
APPLIANCE OR
EOLR

FROM
PRECEDING
AUDIBLE OR
FACP

+
-

+
-

FROM PRECEDING
APPLIANCE,
DSM, OR
COOPER WHEELOCK
POWER SUPPLIES
OR FACP

+
-

-

SIGNAL

+
+STROBE

TO NEXT
AUDIBLE OR
EOLR

TO NEXT
STROBE OR
EOLR

AUDIBLE SIGNAL AND STROBE OPERATE
IN UNISON. RED AND BLACK SHUNT-WIRES
ARE SUPPLIED.
FROM
PRECEDING +
APPLIANCE
OR FACP
-

+ TO NEXT

APPLIANCE

RED

- OR EOLR

BLACK

+AUDIBLE

+ -

+-

STROBE

AUDIBLE

Specifications and Ordering Information
Agency Approvals

Model
Number

Order
Code

Input
Voltage

Rated
Candela

Mounting
Options***

UL

MEA

CSFM

FM

BFP

MT-12/24-R
MT-12/24-W
MT-241575W-FR#
MT-24MCW-FR
MT-24MCW-FW
MT-24MCW-AR***
MT-121575W-FR#
MT-121575W-NW
MTWP-2475W-FR**
MTWP-2475W-NW**
MT4-115-R
MT4-115-S
MT4-115-WH-VFR##
MT4-12/24-R
MT4-12/24-S

5023
5024
8422
3301
3303
3304
8421
9747
8420
9744
6223
6142
6224
5308
7997

12/24
12/24
24
24
24
24
12
12
24
24
120 VAC
120 VAC
120 VAC
12/24
12/24

15 (75 on AXIS)
15/30/75/110
15/30/75/110
15/30/75/110
15 (75 on AXIS)
15 (75 on AXIS)
180 @ 77°F (25°C)
180 @ 77°F (25°C)
15
-

D,E,F,L,M,O,P,R
D,E,F,L,M,O,P,R
D,E,F,L,M,O,P,R
D,E,F,L,M,O,P,R
D,E,F,L,M,O,P,R
D,E,F,L,M,O,P,R
D,E,F,L,M,O,P,R
D,E,F,L,M,O,P,R
M
M
D,E,J,K,N,O,R
D,E,J,K,N,O,R
D,E,J,K,N,O,R
D,E,J,K,N,O,R
D,E,J,K,N,O,R

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X
X
X
X
X
-

NOTE:
**MTWP-2475W is Weatherproof and rated for 180 cd @ 77°F (25°C).  See Data Sheet S9004 or Installation Instruction P84150.
***For additional information on mounting please refer to Data Sheet S7000.
# 1575 strobes are UL Listed for 15cd with 75cd on AXIS.
## Series WH Strobe is listed for UL Standard 1638 only.  See Instruction Sheet P83160.
*** “A” Stands for Agent Lettering.

    WARNING: CONTACT WHEELOCK FOR THE CURRENT “INSTALLATION INSTRUCTIONS” P82467 MT-12/24, P84155 MT w/Strobe
P84150 MTWP WEATHERPROOF “GENERAL INFORMATION” SHEET (P82380) ON THESE PRODUCTS. THESE DOCUMENTS DO
UNDERGO PERIODIC CHANGES. IT IS IMPORTANT THAT YOU HAVE CURRENT INFORMATION ON THESE PRODUCTS. THESE
MATERIALS CONTAIN IMPORTANT INFORMATION THAT SHOULD BE READ PRIOR TO SPECIFYING OR INSTALLING THESE
PRODUCTS, INCLUDING:
• TOTAL CURRENT REQUIRED BY ALL APPLIANCES CONNECTED TO SYSTEM SECONDARY POWER SOURCES.
• FUSE RATINGS ON NOTIFICATION APPLIANCE CIRCUITS TO HANDLE PEAK CURRENTS FROM ALL APPLIANCES ON
THOSE CIRCUITS.
• COMPOSITE FLASH RATE FROM MULTIPLE STROBES WITHIN A PERSON’S FIELD OF VIEW.
• THE VOLTAGE APPLIED TO THESE PRODUCTS MUST BE WITHIN THEIR RATED INPUT VOLTAGE RANGE.
• INSTALLATION IN OFFICE AREAS AND OTHER SPECIFICATION AND INSTALLATION ISSUES.
• USE STROBES ONLY ON CIRCUITS WITH CONTINUOUSLY APPLIED OPERATING VOLTAGE. DO NOT USE STROBE ON
CODED OR INTERRUPTED CIRCUITS IN WHICH THE APPLIED VOLTAGE IS CYCLED ON AND OFF AS THE STROBE MAY
NOT FLASH.
• FAILURE TO COMPLY WITH THE INSTALLATION INSTRUCTIONS OR GENERAL INFORMATION SHEETS COULD RESULT
IN IMPROPER INSTALLATION, APPLICATION, AND/OR OPERATION OF THESE PRODUCTS IN AN EMERGENCY 		
SITUATION,WHICH COULD RESULT IN PROPERTY DAMAGE AND SERIOUS INJURY OR DEATH TO YOU AND/OR OTHERS.
• CONDUCTOR SIZE (AWG), LENGTH AND AMPACITY SHOULD BE TAKEN INTO CONSIDERATION PRIOR TO DESIGN AND
INSTALLATION OF THESE PRODUCTS, PARTICULARLY IN RETROFIT INSTALLATIONS.
Wheelock products must be used within their published specifications and must be PROPERLY specified, applied, installed, operated,
maintained and operationally tested in accordance with their installation instructions at the time of installation and at least twice a
year or more often and in accordance with local, state and federal codes, regulations and laws. Specification, application, installation,
operation, maintenance and testing must be performed by qualified personnel for proper operation in accordance with all of the latest
National Fire Protection Association (NFPA), Underwriters’ Laboratories (UL), National Electrical Code (NEC), Occupational Safety and
Health Administration (OSHA), local, state, county, province, district, federal and other applicable building and fire standards, guidelines,
regulations, laws and codes including, but not limited to, all appendices and amendments and the requirements of the local authority
having jurisdiction (AHJ).

Architects and Engineers Specifications
The notification appliance shall be a Wheelock Series MT audible/visual appliance or equivalent. Notification appliance shall be
electronic and use solid state components. Electromechanical alternatives are not approved. Each electronic appliance shall provide
eight (8) field selectable alarm tones. The tones shall consist of:  HORN, BELL, MARCH TIME HORN, CODE-3 HORN, CODE-3
TONE, SLOW WHOOP, SIREN and HI/LO. Tone selection shall be by durable dip switch assembly and not clips or jumpers. The
Multitone Audible appliance shall be UL Listed under Standard 464 for Audible Signal Appliances.  The audible and the strobe shall
be able to operate from a single NAC circuit while producing any of these tones. The appliance shall provide two output sound levels:
STANDARD and HIGH dBA. The HIGH dBA setting shall provide a minimum 5 dBA increase in sound output at nominal voltage. The
HIGH anechoic dBA measurement at 10 feet at the alarm HORN SETTING shall be 99 dBA minimum.  Operating voltages shall be
either 12 VDC or 24 VDC using filtered power or unfiltered power supply (full-wave-rectified). All models shall have provisions for
standard reverse polarity type supervision and IN/OUT field wiring using terminals that accept #12 to #18 AWG wiring.
Combination audible/visual appliances shall incorporate a Xenon flashtube enclosed in a rugged Lexan® lens or equivalent with solid
state circuitry. Strobe shall produce a flash rate of one (1) flash per second minimum over the  voltage range. The MT strobe intensity
shall be rated per UL and Listed under Standard 1971 for Signaling Devices for the Hearing Impaired for 1575cd multi-candela with field
selectable 15/30/75/110 candela settings.  The 1575 candela strobe shall be specified when 15 candela or with 75 candela intensity
on-axis is required. Strobe Models shall incorporate circuitry for synchronized strobe flash and shall be designed for compatibility
with Wheelock DSM Sync Modules, Wheelock Power Supplies or other manufacturers panels with built-in Wheelock Patented Sync
Protocol. The strobes shall not drift out of synchronization at any time during operation. If the module fails to operate (i.e., contacts
remain closed), the strobes shall revert to a non-synchronized default flash rate.  Strobe activation shall be via independent input or
from the same input circuit as the audible.
The combination audible/visual appliances shall be installed indoors and may be surface or flush mounted. They shall mount to
standard electrical hardware requiring no additional trimplate or adapter. The aesthetic appearance shall not have any mounting holes
or screw heads visible when the installation is completed. The appliance shall be finished in a textured red color.
The Series MT-12/24, MTWP and MT4 appliances may be installed indoor or outdoor with the proper back box.
NOTE: Due to continuous development of our products, specifications and offerings are subject to change without notice in accordance
with Wheelock Inc. standard terms and conditions.

WE ENCOURAGE AND SUPPORT NICET CERTIFICATION
3 YEAR WARRANTY
S2000  MT 06/11
NJ Location
273 Branchport Ave.
Long Branch, NJ 07740
P: 800-631-2148
F: 732-222-8707
www.coopernotification.com
Cooper Notification is

Notification

TrueAlert® Addressable Notification Appliances
Visible Notification Appliances
for Ceiling Mounting

UL, ULC Listed; FM, CSFM
and MEA (NYC) Approved*

Features
Individually addressed high intensity visible
notification appliance (strobe) provides:

x Supervision of each individual appliance’s wiring
and connections
x Ability to connect using “T” tapping for
Class B/Style 4 circuits to simplify wiring
(Class A/Style 6 circuits require in/out wiring)
x Models available with 15, 75, or 110 candela with
strobe rating clearly marked on reflector
x Compatibility with ADA requirements
x In/out wiring accessible from front of housing
providing easy access for installation, inspection
and testing
x Regulated circuit design ensuring consistent output
x Magnetic test diagnostics to assist checkout and
testing of appliances and wiring
x Rugged, high impact, flame retardant thermoplastic
housing available in red or white
UL listed to Standard 1971
LED indicator and magnetic test feature:

x LED indicator can be selected to display each
polling cycle to indicate appliance supervision
x When the TrueAlert addressable control is in
diagnostic mode, the magnetic test pulses the LED
to indicate appliance address and is selectable to
also briefly flash the strobe to confirm operation
TrueAlert two-wire addressable control of visible
(and audible notification) provides:

x Visible appliances connected to the same circuit
operated at a synchronized 1 Hz flash rate
x Horns sounded as Temporal or March Time
pattern, or on continuously, controlled separately
from visible appliances on the same two-wire
circuit
TrueAlert addressable notification appliance
design provides flexible, easy, and convenient
flush or surface wall box mounting:

x Rear of housing does not extend into box and easily
mounts to single gang electrical box
x In/out wiring terminals, 18 AWG to 12 AWG

TrueAlert Addressable Ceiling Mount Strobes are
Available in Red with White Lettering and White
with Red Lettering

Description
TrueAlert addressable strobes are individually
addressed visible notification appliances that receive
power, supervision, and control signals from a TrueAlert
addressable Signaling Line Circuit (SLC) channel. When
activated, TrueAlert addressable strobes flash at a
synchronized rate.
TrueAlert addressable operation** allows strobes to
be wired onto the same two-wire SLC circuit as horns but
with separately controlled operation. Typical applications
are audible notification appliances activated as
“on-until-silenced” and visible notification appliances
activated as “on-until-reset.”

TrueAlert Addressable Advantage
Background. Fire alarm control panels typically
activate both audible and visible notification upon receipt
of an alarm. At the direction of an authorized operator (or
by pre-determined program), audible notification
appliances may be silenced before the alarm condition is
reset (on-until-silenced) while the visible notification
appliances are kept activated until the alarm condition is
reset (on-until-reset). This operation has traditionally
required two different circuits (four-wire operation).
* These products have been approved by the California State Fire Marshal (CSFM)
pursuant to Section 13144.1 of the California Health and Safety Code. See CSFM Listing
7125-0026:235 for allowable values and/or conditions concerning material presented in
this document. It is subject to re-examination, revision, and possible cancellation.
Accepted for use – City of New York Department of Buildings – MEA35-93E. Additional
listings may be applicable; contact your local Simplex product supplier for the latest
status. Listings and approvals under Simplex Time Recorder Co. are the property of
Tyco Safety Products Westminster.

** TrueAlert addressable notification is protected under U.S. Patent Nos. 6,313,744;
6,426,697; and 6,693,532
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TrueAlert Addressable Advantage (Continued)

TrueAlert Addressable Diagnostics

TrueAlert addressable operation provides separate
audible and visible appliance control functions using a
single two-wire circuit that also confirms connection to
the individual notification appliance’s electronic circuit.
This operation increases circuit supervision integrity by
providing supervision that extends beyond the appliance
wiring connections.

Polling Indicator. The host TrueAlert addressable
control can be selected to pulse each appliance’s LED
when that appliance receives a supervision poll.
Magnetic Test. When the host TrueAlert addressable
control is selected for diagnostic mode, the TrueAlert
addressable appliance magnetic test feature provides a
response at the individual appliance being tested.

Opportunities for Reducing Installation and
Testing Time. Allowing separate controls to be carried
on the same two-wire SLC can significantly reduce
installation time and expense for both retrofit and new
construction. When Class B (Style 4) wiring is used,
wiring can be “T” tapped, allowing even more savings in
distance, wire, junction boxes, and overall installation
efficiency. The magnetic test feature (described below)
also can provide improved installation efficiency.

Silent Appliance Testing. In this test mode, in
response to the magnetic test, the appliance LED pulses
sequentially to conveniently indicate the appliance’s
address.
Operational Appliance Testing. The LED diagnostic
test mode can be selected at the TrueAlert addressable
control such that after the address is indicated, the strobe
will briefly flash to indicate proper operation.

TrueAlert Addressable Control

TrueAlert Addressable Wiring Isolator

Compatible controllers include the following:
x 4100U Series TrueAlert Power Supply (refer to data
sheet S4100-0031 for additional information)
x TrueAlert Addressable Controller, an intelligent
interface panel that connects between the host fire alarm
control panel and the TrueAlert addressable notification
appliances (refer to data sheet S4009-0003 for additional
information.)

The 4905-9929 Isolator Module is available for use
on TrueAlert addressable circuits to isolate short circuited
wiring from functioning wiring. (Refer to data sheet
S4905-0001 for further information about the TrueAlert
addressable Isolator Module.)

Product Selection
TrueAlert addressable Ceiling Mount Strobes
Strobe Output Rating

Model Number

15 cd

75 cd

110 cd

Housing Color

4904-9356
Red with white
“FIRE” lettering

4904-9357
4904-9358
4904-9359

White with red
“FIRE” lettering

4904-9360
4904-9361

Mounting Adapter and Guard
Model

Description

4905-9910

Surface mount adapter plate, zinc plated

4905-9926*

Wire guard with mounting plate, red

Dimensions

4-7/8” x 3-1/8”
(124 mm x 79 mm)
6-1/8” x 4-3/8” x 2-7/8” D
(156 mm x 111 mm x 73 mm)

* UL listed by Space Age Electronics Inc.
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Installation Reference
Handy box, 1-1/2" (38 mm) deep
(RACO 650 or equal) or single gang
box, 2-1/2" (64 mm) deep (RACO 519
or equal), supplied by others

Single gang box (Wiremold 5744S),
2-1/4" (57 mm) deep, supplied by others

4905-9910 Adapter
Plate, required for
surface mount with
handy box, optional for
semi-flush

Ceiling mount TrueAlert Strobes

Magnetic test location

LED indicator

Bottom view

T-bar Mounting Reference
T-bar with clips and screws
(ERICO No. 512) supplied by others

Handy box, 1-1/2" (38 mm)
deep (RACO 650 or equal),
supplied by others

Ceiling mount TrueAlert strobe

3
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Specifications
Rated Voltage Range

UL Listed Range Special Application, 17 to 31 VRMS, see Notes 1 and 2 below
ULC Listed Range 21.25 VRMS to 28.2 VRMS per ULC S526-M87

Supervisory Requirements

1 unit load

Flash Rate

1 Hz

Synchronized SLC Loading

Up to 43 TrueAlert addressable synchronized strobes maximum per SLC

Maximum RMS Current Rating per Strobe
Output (see Notes 2 and 3 below)
Reference RMS Currents at other
voltages

15 cd

75 cd

110 cd

97 mA

288 mA

356 mA

18 VRMS

92 mA

272 mA

336 mA

24 VRMS

69 mA

204 mA

252 mA

Housing Dimensions (including lens)

4 3/4” x 2 5/16” x 2 5/8” D (121 mm x 75 mm x 67 mm)

Temperature Range

32° to 122° F (0° to 50° C)

Humidity Range

10% to 93%, non-condensing at 100° F (38° C)

Connections

Terminal blocks for 18 AWG to 12 AWG (0.82 mm2 to 3.31 mm2); two wires per
terminal for in/out wiring

NOTES:
1.

TrueAlert addressable strobes are required to be connected to a TrueAlert addressable channel where both power and
communications are supplied. Refer to TrueAlert Addressable Controller data sheet S4009-0003 for additional information
about wiring rules and distance limitations.

2.

“Special Application” refers to the operating category under UL Standard 1971, Signaling Devices for the Hearing
Impaired, changes effective May 1, 2004. The rated voltage range listed is the absolute operating range. Operation
outside of this range may cause permanent damage to the appliance. Please note that 17 VRMS is the lowest operating
voltage that is allowed at the last appliance on the TrueAlert signaling line circuit under worst case conditions.

3.

The maximum RMS current listed is the device nameplate rating. Strobe designs are constant wattage and the maximum
RMS current rating occurs at the lowest allowable operating voltage. (RMS is root mean square and refers to the effective
value of a varying current waveform.)

Mounting with Optional 4905-9926 Guard

Tyco, Simplex, the Simplex logo, and TrueAlert are trademarks of Tyco International Services AG or its affiliates in the U.S. and/or other countries. Wiremold is a trademark of
the Wiremold Company.

Tyco Safety Products Westminster • Westminster, MA • 01441-0001 • USA
www.tycosafetyproducts-usa-wm.com
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© 2004 Tyco Safety Products Westminster. All rights reserved. All specifications and other information shown were current as of document revision date and are subject to change without notice.

TrueAlert® Addressable Notification Appliances
UL, ULC Listed; FM, CSFM,
and MEA (NYC) Approved*

Audible/Visible Notification Appliances with
Synchronized Flash Rates and Electronic Horns

Features
Individually addressed wall mount audible/visible
notification appliances with efficient electronic
horn and high intensity xenon strobe provides:
x Supervision of each individual appliance’s wiring and
connections
x Ability to connect using “T” tapping for Class B/Style 4
circuits to simplify wiring (Class A/Style 6 circuits
require in/out wiring)
x Horns controlled separately from strobes on the same
two-wire circuit allowing “on-until-silenced” and
“on-until-reset” using a single address
x Compatibility with ADA requirements (refer to
important installation information on page 3)
x In/out wiring accessibility from front of housing
providing easy access for installation, inspection, and
testing
x Magnetic test diagnostics to assist checkout and testing
of appliances and wiring
x Rugged, high impact, flame retardant thermoplastic
housings available in red or white (covers are available
separately to convert color)
LED indicator and magnetic test feature:
x LED indicator can be selected to display each polling
cycle to indicate appliance supervision
x When the TrueAlert addressable channel controller is in
diagnostic mode, the magnetic test pulses the LED to
indicate appliance address and is selectable to also
briefly flash the strobe to confirm operation
TrueAlert two-wire addressable control of visible
and audible notification activates appliances with:
x Visible appliances connected to the same circuit
operated at a synchronized 1 Hz flash rate
x Horns sounded as Temporal or March Time pattern, or
on continuously, controlled separately from visible
appliances on the same two-wire circuit
x Horn March Time is available as 60 or 120 beats per
minute
TrueAlert addressable notification appliance
design provides flexible, easy, and convenient
flush or surface wall box mounting:
x Rear of housing does not extend into box and easily
mounts to single gang, double gang, or 4-inch box
x In/out wiring terminals, 18 AWG to 12 AWG
x Optional mounting adapters are available to cover
surface mounted electrical boxes and to adapt to
Simplex® 2975-9145 boxes
* These products have been approved by the California State Fire Marshal (CSFM)
pursuant to Section 13144.1 of the California Health and Safety Code. See CSFM Listing
7125-0026:239 for allowable values and/or conditions concerning material presented in
this document. It is subject to re-examination, revision, and possible cancellation.
Accepted for use – City of New York Department of Buildings – MEA35-93E. Additional
listings may be applicable; contact your local Simplex product supplier for the latest
status. Listings and approvals under Simplex Time Recorder Co. are the property of
Tyco Safety Products Westminster.

TrueAlert Addressable A/V Appliances are Available in
Red with White Lettering and White with Red Lettering

Features (Continued)
Visible notification appliance (strobe):
x Xenon strobe available with 15, 75, or 110 candela
output (strobe rating is clearly indicated on reflector)
x UL listed to Standard 1971
Audible notification appliance (horn):
x Low current electronic horn with harmonically rich
output sound for either coded or steady operation
x Controller can be selected for “high” output or a “low”
output sound level (~5 dBA difference)
x UL listed to Standard 464

Description
TrueAlert addressable audible/visible (A/V)
notification appliances are individually addressed and
receive power, supervision, and control signals from a
TrueAlert addressable Signaling Line Circuit (SLC)
channel. When activated, the strobes flash at a
synchronized rate and the horns sound with synchronized
output. (Refer to the specific TrueAlert addressable SLC
Control source for additional information.)
TrueAlert addressable operation** allows strobes to
be wired onto the same two-wire SLC circuit as horns but
with separately controlled operation. Typical applications
are audible notification appliances activated as
“on-until-silenced” and visible notification appliances
activated as “on-until-reset.”
** TrueAlert addressable notification is protected under U.S. Patent Nos. 6,313,744;
6,426,697; and 6,693,532.
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TrueAlert Addressable Advantage

TrueAlert Addressable Control

Background. Fire alarm control panels typically
activate both audible and visible notification upon receipt
of an alarm. At the direction of an authorized operator (or
by pre-determined program), audible notification
appliances may be silenced before the alarm condition is
reset (on-until-silenced) while the visible notification
appliances are kept activated until the alarm condition is
reset (on-until-reset). This operation has traditionally
required two different circuits (four-wire operation).

TrueAlert addressable notification appliances are
controlled by:
x The 4009-9401 TrueAlert Addressable Controller
interface panel connected between the host fire alarm
control panel and the addressable notification appliances
(refer to data sheet S4009-0003 for further information
about the TrueAlert Addressable Controller)
x A TrueAlert Addressable Power Supply in a 4100U fire
alarm control panel (refer to data sheet S4100-0031)

TrueAlert addressable operation provides separate
audible and visible appliance control functions using a
single two-wire circuit that also confirms connection to
the individual notification appliance’s electronic circuit.
This operation increases circuit supervision integrity by
providing supervision that extends beyond the appliance
wiring connections.

TrueAlert Addressable Diagnostics
Test Features. The TrueAlert Addressable Controller
can be selected to pulse each appliance’s LED when that
appliance receives a supervision poll. When the
Controller is selected for diagnostic mode, the addressable
appliance magnetic test feature provides a response at the
individual appliance being tested.
Silent Appliance Testing. In this test mode, in
response to the magnetic test, the appliance LED pulses
sequentially to conveniently indicate the appliance’s
address.
Operational Appliance Testing. The LED diagnostic
test mode can be selected at the TrueAlert Addressable
Controller such that after the address is indicated, the
strobe will briefly flash and the horn will briefly sound to
indicate proper operation.

Opportunities for Reducing Installation and
Testing Time. Allowing separate controls to be carried
on the same two-wire SLC can significantly reduce
installation time and expense for both retrofit and new
construction. When Class B (Style 4) wiring is used,
wiring can be “T” tapped, allowing even more savings in
distance, wire, junction boxes, and overall installation
efficiency. The magnetic test feature (see next paragraph)
also can provide improved installation efficiency.

Product Selection
TrueAlert Addressable Audible/Visible Notification Appliances
Strobe Output Rating

Model Number
15 cd

75 cd

Housing Color
110 cd

4903-9450
Red with white
“FIRE” lettering

4903-9451
4903-9452
4903-9453

White with red
“FIRE” lettering

4903-9454
4903-9455

Mounting Adapters
Model

Description

Dimensions

5-3/8” H x 5-1/4” W x 1-5/8” D
(136 mm x 133 mm x 41 mm)
Total depth with horn = 3-1/8” (79 mm)

4905-9937

Surface mount red adapter skirt

4905-9940

Surface mount white adapter skirt

4905-9931

Adapter plate, red, for mounting to Simplex 2975-9145 Box
(typically for retrofit, may be mounted vertical or horizontal)

8-5/16” x 5-3/4” x 0.060” Thick
(211 mm x 146 mm x 1.5 mm)

2975-9145

Red mounting box, requires 4905-9931 adapter plate

7-7/8" x 5-1/8" x 2-3/4" D
(200 mm x 130 mm x 70 mm)

Use to cover 1-1/2” deep
surface mounted boxes

Optional Covers and Guard
Model

Description

Dimensions

4905-9994

Red A/V cover with white “FIRE” lettering

4905-9995

White A/V cover with red “FIRE” lettering

4905-9961

Wire guard with mounting plate, red, compatible with surface or
semi-flush mounted boxes*

For replacement or
color conversion

5-1/8” H x 5” W x 1-1/2” D
(130 mm x 127 mm x 38 mm)
6-1/16” H x 6-1/16” W x 3-1/8” D
(154 mm x 154 mm x 79 mm)

* UL listing in process as of document revision date (by Space Age Electronics Inc.).
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Installation Reference
Mounting is compatible with
single gang, double gang, and
4" (102 mm) square boxes,
1-1/2" (38 mm) deep, by others

IMPORTANT ! INSTALLATION
MOUNTING HEIGHT REFERENCE
4

Bottom of lens
is either even
with, or slightly
above bottom
of compatible
boxes

3

Wiring access hole
2

Wiring terminals

1

Mounting Holes:
4" square (4)
Single gang (2)
Double gang (3)
Transparent housing
and lens assembly

NFPA 72 requires
that the entire lens
be not less than
a
80" and not greater
than 96" above the
finished floor.

Electrical
box outline

80" (2.03 m)
minimum

LED indicator
Address setting dipswitch
Removable cover
(tool required)
Magnetic test location

Adapter Plate and Wire Guard Installation Reference
Side View, Adapter Skirt
and Wire Guard

2975-9145 Box Mounting
4905-9931 Adapter Plate

(Surface mount conduit and
box shown for reference)

2975-9145 Box

4" square box profile,
1-1/2" (38 mm) deep

Optional
4905-9961
Wire Guard

TrueAlert
Addressable A/V

TrueAlert
Addressable A/V

4905-9931 Adapter Plate
Optonal surface mount adapter skirt,
1-1/2" deep: 4905-9937, Red; 4905-9940, White
(conduit knockouts are provided on all four sides)

4905-9961 Optional Wire Guard
(shown here for reference only, can be used on other mounting options)
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TrueAlert Addressable Wiring Isolator
(Refer to data sheet S4905-0001 for further information
about the TrueAlert addressable isolator module.)

The 4905-9929 Isolator Module is available for use
on TrueAlert addressable circuits to isolate short circuited
wiring from functioning wiring.

Specifications
Electrical Specifications
Rated Voltage Range

Special Application, 17 to 31 VRMS, see Notes 1 and 2 below

Supervisory Requirements

1 unit load

Strobe Flash Rate

1 Hz

Synchronized SLC Loading

Up to 43 TrueAlert addressable synchronized strobes maximum per SLC

Maximum RMS Current Rating per Strobe
Output, Horn on “High” Setting (see Notes 2
and 3 below)

15 cd

75 cd

110 cd

97 mA

219 mA

240 mA

18 VRMS

92 mA

207 mA

227 mA

24 VRMS

69 mA

155 mA

170 mA

Reference RMS Currents at
other voltages

Horn Output Specifications
Sound Output Characteristics

2400 to 3700 Hz sweep, modulated at 120 Hz

Horn Sound Output Ratings (dBA) @ 10 ft (3 m)
17 VRMS

Voltage
UL 464 Reverberant
Chamber Test Results
(See Note 3)

Steady

Sound Type

Coded

Steady

Coded

Setting

High

Low

High

Low

High

Low

High

Low

Output

84.6

79.1

80.6

75.5

86.3

81.5

82.4

77.2

Voltage
Anechoic Chamber
Test Results (see Note 3)

24 VRMS

22 VRMS

Steady

Sound Type

24 VRMS

Coded

Steady

Coded

Setting

High

Low

High

Low

High

Low

High

Low

Output

91

84

87

79

93

87

90

83

General Specifications
Housing Dimensions (including lens)

5-1/8” H x 5” W x 2-5/8” D (130 mm x 127 mm x 67 mm)

Temperature Range

32° to 122° F (0° to 50° C)

Humidity Range

10% to 93%, non-condensing at 100° F (38° C)

Connections

Terminal blocks for 18 AWG to 12 AWG (0.82 mm2 to 3.31 mm2); two wires per
terminal for in/out wiring

NOTES:
1.

TrueAlert addressable appliances are required to be connected to a TrueAlert addressable channel where both power and
communications are supplied. Refer to TrueAlert Addressable Controller data sheet S4009-0003 for additional information
about wiring rules and distance limitations.

2.

“Special Application” refers to the operating category under UL Standard 1971, Signaling Devices for the Hearing Impaired,
changes effective May 1, 2004. The rated voltage range listed is the absolute operating range. Operation outside of this range
may cause permanent damage to the appliance. Please note that 17 VRMS is the lowest operating voltage that is allowed at
the last appliance on the TrueAlert signaling line circuit under worst case conditions. “Low” horn setting draws approximately
5 mA less current at each voltage listed.

3.

Currents are with horn on steady. The maximum RMS current listed is the device nameplate rating. Strobe designs are
constant wattage and the maximum RMS current rating occurs at the lowest allowable operating voltage. (RMS is root mean
square and refers to the effective value of a varying current waveform.) Coded horn values are typical of the output measured
with a Temporal or March Time pattern and with a sound level meter reading on a “fast” setting. Under the same test
conditions, coded horn output “peak” sound level readings are typically 4 dBA higher. Anechoic horn output ratings are typically
more representative of actual installed sound output.

Tyco, TrueAlert, Simplex, and the Simplex logo are trademarks of Tyco International Services AG or its affiliates in the U.S. and/or other countries. NFPA 72 and National Fire
Alarm Code are registered trademarks of the National Fire Protection Association (NFPA).

Tyco Safety Products Westminster • Westminster, MA • 01441-0001 • USA
www.tycosafetyproducts-usa-wm.com
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© 2005 Tyco Safety Products Westminster. All rights reserved. All specifications and other information shown were current as of document revision date and are subject to change without notice.

TrueAlert® Addressable Notification Appliances
Audible/Visible Notification
Appliances for Ceiling Mounting

UL, ULC Listed; FM, CSFM,
and MEA (NYC) Approved*
Features
Individually addressed audible/visible notification
appliance with efficient electronic horn and high
intensity xenon strobe provides:
x Supervision of each individual appliance’s wiring and
connections
x Ability to connect using “T” tapping for Class B/Style 4
circuits to simplify wiring (Class A/Style 6 circuits
require in/out wiring)
x Horns are controlled separately from strobes on the same
two-wire circuit allowing “on-until-silenced” and
“on-until-reset” using a single address
x Compatible with ADA requirements
x Magnetic test diagnostics to assist checkout and testing
of appliances and wiring
x Rugged, high impact, flame retardant thermoplastic
white housing with red “FIRE” lettering

Features (Continued)

LED indicator and magnetic test feature:

Visible notification appliance (strobe):

x LED indicator can be selected to display each polling
cycle to indicate appliance supervision
x When the TrueAlert addressable controller is in
diagnostic mode, the magnetic test pulses the LED to
indicate appliance address and is selectable to also
briefly flash the strobe to confirm operation

x Xenon strobe available with 15, 75, or 110 candela
output (strobe rating is clearly indicated on reflector)
x UL listed to Standard 1971
Audible notification appliance (horn):

TrueAlert two-wire addressable control of visible
and audible notification provides:
x Visible appliances connected to the same circuit
operated at a synchronized 1 Hz flash rate
x Horns sounded as Temporal or March Time pattern, or
on continuously, controlled separately from visible
appliances on the same two-wire circuit
x Horn March Time is available as 60 or 120 beats per
minute
TrueAlert addressable notification appliance
design provides flexible, easy, and convenient
flush or surface wall box mounting:
x Rear of housing does not extend into box and easily
mounts onto a 4-inch square outlet box
x In/out wiring terminals for 18 AWG to 12 AWG
White adapter skirt is available to cover surface
mounted 4-inch square box

TrueAlert Addressable A/V Ceiling Mount Appliances are
Available in White with Red Lettering

x Low current electronic horn with harmonically rich
output sound for either coded or steady operation
x Controller can be selected for “high” output or a “low”
output sound level (~5 dBA difference)
x UL listed to Standard 464

Description
TrueAlert addressable audible/visible (A/V)
notification appliances are individually addressed and
receive power, supervision, and control signals from a
TrueAlert addressable Signaling Line Circuit (SLC)
channel. When activated, the strobes flash at a
synchronized rate and the horns sound with synchronized
output. (Refer to the specific TrueAlert addressable SLC
Control source for additional information.)
TrueAlert addressable operation allows strobes to
be wired onto the same two-wire SLC circuit as horns but
with separately controlled operation. Typical applications
are audible notification appliances activated as
“on-until-silenced” and visible notification appliances
activated as “on-until-reset.”

* These products have been approved by the California State Fire Marshal (CSFM)
pursuant to Section 13144.1 of the California Health and Safety Code. See CSFM Listing
7125-0026:239 for allowable values and/or conditions concerning material presented in
this document. It is subject to re-examination, revision, and possible cancellation.
Accepted for use – City of New York Department of Buildings – MEA35-93E. Additional
listings may be applicable; contact your local Simplex product supplier for the latest
status. Listings and approvals under Simplex Time Recorder Co. are the property of
Tyco Safety Products Westminster.

** TrueAlert addressable notification is protected under U.S. Patent Nos. 6,313,744;
6,426,697; and 6,693,532.
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TrueAlert Addressable Advantage

TrueAlert Addressable Control

Background. Fire alarm control panels typically
activate both audible and visible notification upon receipt
of an alarm. At the direction of an authorized operator (or
by pre-determined program), audible notification
appliances may be silenced before the alarm condition is
reset (on-until-silenced) while the visible notification
appliances are kept activated until the alarm condition is
reset (on-until-reset). This operation has traditionally
required two different circuits (four-wire operation).

TrueAlert addressable notification appliances are
controlled by:
x The 4009-9401 TrueAlert Addressable Controller
interface panel connected between the host fire alarm
control panel and the addressable notification appliances
(refer to data sheet S4009-0003 for further information
about the TrueAlert Addressable Controller)
x A TrueAlert Addressable Power Supply in a 4100U fire
alarm control panel (refer to data sheet S4100-0031)

TrueAlert addressable operation provides separate
audible and visible appliance control functions using a
single two-wire circuit that also confirms connection to
the individual notification appliance’s electronic circuit.
This operation increases circuit supervision integrity by
providing supervision that extends beyond the appliance
wiring connections.

TrueAlert Addressable Diagnostics
Test Features. The TrueAlert Addressable Controller
can be selected to pulse each appliance’s LED when that
appliance receives a supervision poll. When the
Controller is selected for diagnostic mode, the addressable
appliance magnetic test feature provides a response at the
individual appliance being tested.

Opportunities for Reducing Installation and
Testing Time. Allowing separate controls to be carried
on the same two-wire SLC can significantly reduce
installation time and expense for both retrofit and new
construction. When Class B (Style 4) wiring is used,
wiring can be “T” tapped, allowing even more savings in
distance, wire, junction boxes, and overall installation
efficiency. The magnetic test feature (see next paragraph)
also can provide improved installation efficiency.

Silent Appliance Testing. In this test mode, in
response to the magnetic test, the appliance LED pulses
sequentially to conveniently indicate the appliance’s
address.
Operational Appliance Testing. The LED diagnostic
test mode can be selected at the TrueAlert Addressable
Controller such that after the address is indicated, the
strobe will briefly flash and the horn will briefly sound to
indicate proper operation.

Product Selection
TrueAlert Addressable Audible/Visible Ceiling Mount Notification Appliances
Model Number

Strobe Output Rating
15 cd

75 cd

110 cd

Housing Color

4903-9459
White with red
“FIRE” lettering

4903-9460
4903-9461

Mounting Adapter, Guard, and Guard Adapter
Model

Description

Dimensions

4905-9915

White Surface Mount Adapter, use to cover 1-1/2” deep surface
mounted boxes

4905-9927

Red Wire Guard for mounting to flush mounted electrical box*

4905-9928

Red Adapter Plate, required to mount guard to surface mounted
electrical box*

5-3/8” H x 5-1/4” W x 1-5/8” D
(136 mm x 133 mm x 41 mm)
depth with horn = 3-1/8” (79 mm)
8-1/2” x 6-1/8” x 3”
(216 mm x 156 mm x 76 mm)
9” x 7”
(229 mm x 178 mm)

* UL listing in process as of document revision date (by Space Age Electronics Inc.).
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Ceiling Mount Installation Reference
Note: The mounting shown below is typical for use with a ceiling mounted 4” square electrical box.

4" (102 mm) square box,
1-1/2" (38 mm) minimum depth

Ceiling reference,
surface mounted box

Ceiling reference,
flush mounted box

Wiring terminals and address setting
are located behind the housing

Optional 4905-9915 White Adapter,
recommended for surface mounted box

Magnetic test area
LED indicator

Installation Reference with Optional 4905-9927 Guard and Optional 4905-9928 Adapter Plate

Optional 4905-9928 Adapter Plate, required for surface mounted electrical box
Four mounting clamps included, two each side

Optional 4905-9927 Red Wire Guard
TrueAlert Addressable A/V assembly

3
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TrueAlert Addressable Wiring Isolator
(Refer to data sheet S4905-0001 for further information
about the TrueAlert addressable isolator module.)

The 4905-9929 Isolator module is available for use
on TrueAlert addressable circuits to isolate short circuited
wiring from functioning wiring.

Specifications
Electrical Specifications
Rated Voltage Range

Special Application, 17 to 31 VRMS, see Notes 1 and 2 below

Supervisory Requirements

1 unit load

Strobe Flash Rate

1 Hz

Synchronized SLC Loading

Up to 43 TrueAlert addressable synchronized strobes maximum per SLC

Maximum RMS Current Rating per Strobe
Output, Horn on “High” Setting (see Notes 2
and 3 below)

15 cd

75 cd

110 cd

111 mA

302 mA

370 mA

18 VRMS

105 mA

285 mA

349 mA

24 VRMS

79 mA

214 mA

262 mA

Reference RMS Currents at
other voltages

Horn Output Specifications
Sound Output Characteristics

2400 to 3700 Hz sweep, modulated at 120 Hz

Horn Sound Output Ratings (dBA) @ 10 ft (3 m)
17 VRMS

Voltage
UL 464 Reverberant
Chamber Test Results
(See Note 3)

Steady

Sound Type

Steady

Coded

Setting

High

Low

High

Low

High

Low

High

Low

Output

84.6

79.1

80.6

75.5

86.3

81.5

82.4

77.2

Voltage
Anechoic Chamber
Test Results (see Note 3)

24 VRMS
Coded

22 VRMS

Steady

Sound Type

24 VRMS

Coded

Steady

Coded

Setting

High

Low

High

Low

High

Low

High

Low

Output

91

84

87

79

93

87

90

83

General Specifications
Housing Dimensions (including lens)

4-3/4” x 6-7/8” x 2-5/8” D (121 mm x 175 mm x 67 mm)

Temperature Range

32° to 122° F (0° to 50° C)

Humidity Range

10% to 93%, non-condensing at 100° F (38° C)

Connections

Terminal blocks for 18 AWG to 12 AWG (0.82 mm2 to 3.31 mm2); two wires per
terminal for in/out wiring

NOTES:
1.

TrueAlert addressable appliances are required to be connected to a TrueAlert addressable channel where both power and
communications are supplied. Refer to TrueAlert Addressable Controller data sheet S4009-0003 for additional information
about wiring rules and distance limitations.

2.

“Special Application” refers to the operating category under UL Standard 1971, Signaling Devices for the Hearing Impaired,
changes effective May 1, 2004. The rated voltage range listed is the absolute operating range. Operation outside of this range
may cause permanent damage to the appliance. Please note that 17 VRMS is the lowest operating voltage that is allowed at
the last appliance on the TrueAlert signaling line circuit under worst case conditions. Voltage drops and standby battery
calculations should be made using anticipated operating conditions. “Low” horn setting draws approximately 5 mA less current
at each voltage listed.

3.

Currents are with horn on steady. The maximum RMS current listed is the device nameplate rating. Strobe designs are
constant wattage and the maximum RMS current rating occurs at the lowest allowable operating voltage. (RMS is root mean
square and refers to the effective value of a varying current waveform.) Coded horn values are typical of the output measured
with a Temporal or March Time pattern and with a sound level meter reading on a “fast” setting. Under the same test
conditions, coded horn output “peak” sound level readings are typically 4 dBA higher. Anechoic horn output ratings are typically
more representative of actual installed sound output.

Tyco, TrueAlert, Simplex, and the Simplex logo are trademarks of Tyco International Services AG or its affiliates in the U.S. and/or other countries. NFPA 72 and National Fire
Alarm Code are registered trademarks of the National Fire Protection Association (NFPA).

Tyco Safety Products Westminster • Westminster, MA • 01441-0001 • USA
www.tycosafetyproducts-usa-wm.com
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TrueAlert Addressable Notification Reference
UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*

TrueAlert Addressable Operation Reference &
4009 Series TrueAlert Addressable Controller

Use for installed system expansion applications:
 Refer to page 7 for appliance compatibility details
 For new addressable notification fire alarm control panel
applications, refer to data sheet S4100-0100

4100ES Fire Alarm
Control Panel with TPS

UL listed to Standard 864*

4100ES TrueAlert Power Supplies (TPS)
For mounting in 4100ES/4100U control panels:
 Three, 3 A, SLCs (Special Application rating)

TrueAlert Addressable Controllers
Remote mounted control panel that provides:
 Three, 2.5 A, SLCs (Special Application rating)
 An 8 A power supply/battery charger for internal
batteries up to 12.7 Ah or up to 18 Ah in external cabinet
Multiple communications formats are available:
 Remote Unit Interface (RUI) communications
from Simplex® 4100ES/4010ES/4100U/4120/4100/4020
fire alarm control panels (4100U/4120/4100/4020
requires rev. 9 software or higher) assigns an address
point with custom label to each appliance for individual
trouble reporting
 IDNet communications from Simplex 4010 fire alarm
control panels provide individual or multiple channel
control using a single IDNet address
 Wired control from conventional NACs connects with
multiple options

1 + 24V ZO NE PWR +
2 0V
ZO NE PWR 3 +I DNET I DC +
4 - IDNET I DC -

1

5
6
7
8

5

2

6

3

SIMPLEX TIMERECORDERCO.

4

DATECODE:

7

4090-9101
MONITORZAM,CLASSB
INSTAL.INSTR.5 7 4 -1 8 3

8

1

TrueAlert Addressable Operation Features
Each individually addressed notification appliance
receives power and control over a single wire pair
providing:
 Supervised wiring connections to each appliance that
support using “T-tapped” wiring for Class B circuits
(Class A circuits require in/out wiring)
 Horns sounding with selectable high or low output, as
Temporal 3 or March Time pattern (60 or 120 bpm), or
Steady On, controlled separately from visible appliances
on the same two-wire circuit
 Visible appliances operating synchronized at 1 Hz
 Control over power limited, isolated output Signaling
Line Circuits (SLCs) with up to 63 addressable
appliances per SLC, and up to 189 appliances per control
source (refer to page 7 for detailed SLC ratings)
 Control sources selectable to provide individual appliance
magnetic test mode and appliance LED polling indicator
 4100ES, 4100U and 4010ES systems also provide
additional control capabilities using Virtual NAC
(VNAC) appliance groupings across SLCs and across
control sources
Class B, “T-tapped” wiring advantages:
 Less wiring distance is required since traditional
end-of-line Class B wiring supervision is not needed
 With less wiring distance required, voltage drops can be
reduced, allowing more appliances per wire run

TrueAlert
Isolator Module

TrueAlert addressable
notification appliances

or

or

Three TrueAlert
SLC Channels

TrueAlert
Addressable
Controller
input options

Optional IDNet Channel Repeater
CAUTI ON
DI SCO NNECT

PO W ER
BEFO RE
SERVI CI NG

FIRE

TrueAlert Addressable Controller

1 + 24V
ZONE PW R +
2 0V
ZONE PW R 3 +I DNET I DC +
4 - I DNET I DC -

ALARM

TM

1

PULL

DOWN

5
6
7
8

5

2

6

3

SIMPLEX TIME RECORDERCO.

4

DATECODE:

7

4090- 9101
MONITORZAM,CLASSB
INSTAL .INSTR.5 74 - 1 83

8

1

RUI Communications

or Wired Control

or IDNet
Communications

**SYSTEM IS NO RMAL**
12: 02: 15pm
F I RE
A L A RM

A LA R M
ACK

Fri

SYSTEM
SYSTEM
S U P E RV I S O RY T R O U BL E

S UP V
ACK

TR O U B LE
ACK

AL ARM
SI L E N C ED

A L AR M
SI L E N C E

19- Feb- 99
AC
PO W E R

S Y ST E M
RE S E T

or Fiber Optic IDNet
Communications

FI RE ALARM
CO NTRO L

* * SYSTEM I S NO RM AL * *
12: 02: 15pm
F I R E
S Y S T E M S Y S T E M A L A R M
A C
A L A R M S U P E R V I S TOR OR YU B LS EI L E N C EP DO
W

A L A R M
A C K

S U P V
A C K

T R O
A C K

M on

9- Feb- 98

E R

U B AL LE A R M S Y S T E M
S I L E N C ER E S E T

CAUTI O N

DI SCO NNECT
PO W ER BEFO
SERVI CI NG

4100ES, 4100U, 4010ES,
4100, 4120, or 4020 Fire
Alarm Control Panel

R

IDNet Fiber
Optic Transmitter

Non-Addressable
Fire Alarm
Control Panel

4010 Fire Alarm
Control Panel

TrueAlert Addressable Operation Reference Diagram

TrueAlert Addressable Controllers (Contd.)
Extensive internal diagnostics include:
 LED status indicators that identify channel and trouble
 Support for host fire alarm control panel WALKTEST
system test with IDNet or RUI communications**
 Status monitoring of battery, input power, and earth
faults
Optional internal modules:
 Class A Three Channel Adapter Module
 IDNet Communications: Repeater or Fiber Optic
Receiver/Repeater; models for Class A or Class B
External accessories:
 IDNet communication fiber optic transmitters
 Remote TrueAlert communications isolator 4905-9929,
refer to data sheet S4905-0001 for details
 External battery cabinet for 18 Ah batteries
*

NOTE: Model 4009-9501 (240 VAC input) is not included in these listings. Refer to
page 2 for specific applicable listings by model. 4009-9401 (120 VAC input) has been
approved by the California State Fire Marshal (CSFM) pursuant to Section 13144.1 of the
California Health and Safety Code. See CSFM Listing 7310-0026:214 for allowable values
and/or conditions concerning material presented in this document. 4009-9401 is accepted
for use – City of New York Department of Buildings – MEA35-93E. Additional listings may
be applicable; contact your local Simplex product supplier for the latest status. Listings
and approvals under Simplex Time Recorder Co. are the property of Tyco Fire Protection
Products..
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Introduction

RUI Communications Control (Continued)

TrueAlert addressable notification appliances are
individually addressed and receive power, supervision,
and control from a TrueAlert Signaling Line Circuit
(SLC). For wired control systems, strobe flashes and horn
outputs are synchronized per controller. For RUI and
IDNet communications control, controllers on the same
host control panel are synchronized. (Combination
speaker/strobe TrueAlert appliances receive audible
control from separate audio circuit wiring.)

Address points and custom labels are assigned to each
TrueAlert appliance allowing troubles to be reported
individually. Additionally, individual device types are
assigned and audible appliance coding types are selectable
for high or low output (~5 dBA difference) and with
operation as Temporal pattern, March Time pattern (60 or
120 bpm), or Steady On (continuous).

TrueAlert addressable operation allows strobes to
be wired onto the same two-wire SLC circuit as horns but
with separately controlled operation. Typical applications
are audible notification appliances activated as
“on-until-silenced” and visible notification appliances
activated as “on-until-reset.”

Virtual NAC (VNACs) Operation Groupings
provide control of TrueAlert appliances similar to
conventional NAC operation but VNACs include
appliances across SLCs and across SLC sources within a
4100ES (or 4100U) or 4010ES controlled system.
VNACs require point allocation, can be declared “public”
for use in a Network fire alarm system, and can be
manually controlled. (NOTE: The terms Virtual NAC,
VNAC, and TrueAlert Zone refer to the same feature and
are interchangeable.)
Custom VNACs. For programming convenience, there
are default VNAC groups according to device type. Up to
56 custom VNACs (8 VNACs are system reserved) can
be created per 4100ES TPS or per TrueAlert Addressable
Controller connected to a 4100ES or 4010ES control
panel. Appliances are able to be in up to three custom
VNACs. (NOTE: Appliances assigned to multiple
VNACs will remain ON if any of the VNACs are ON.)
4100ES, 4100U, and 4010ES Fire Alarm Control Panels
can be programmed for up to 247 total custom VNACs
for increased selective signaling operation.

4100ES and 4010ES VNAC Details

TrueAlert Addressable Controller diagnostics can
be implemented from the control panel including: Silent
or Active individual appliance magnet test, appliance
LED polling indication, or all appliance LEDs on.

RUI Communications Control
When used with fire alarm control panels that support RUI
communications, the TrueAlert Addressable Controller can
be connected to an RUI addressable communications
channel along with other RUI addressable devices. The host
panel can control multiple TrueAlert Addressable
Controllers (maximum recommended is 20 per RUI
connection), (note: 4010ES system is limited to 20 internal
and external card addresses per panel). Refer to the diagram
on page 3 for additional information.

TrueAlert Addressable Controller Product Selection
Standard Models
Model

Listings

4009-9401* UL, FM, CSFM, MEA (NYC)
4009-9402CA ULC (includes low battery cutout feature)
4009-9501

Not agency listed

Input Voltage

Description

120 VAC input

TrueAlert Addressable Controller with 3,
Class B TrueAlert SLC channels and 8 A
power supply

240 VAC input

Optional Modules (for on-site installation)
Description

Comments

4009-9812

Three channel Class A adapter

Select if required

4009-9809
4009-9810
4009-9811

IDNet Repeater, output is Class A or Class B
Select either an IDNet Repeater or a Fiber Optic Receiver as
Class B
Fiber Optic Receiver required
Class A (Class X input) with IDNet Repeater

4009-9805

Red Appliqué for door

Select if required, 16-1/8” W x 5-1/2” H (410 mm x 140 mm)

2975-9801
2975-9802

Beige trim
Red trim

1-7/16” wide (78 mm), use if required for semi-flush installations

Model

Semi-Flush Trim Kit

External Accessories (select per system requirements)
Model

4090-9105
4090-9107
4905-9929
4009-9801

Description

Comments

Class B
IDNet Fiber Optic
Class A (Class X output) Transmitter
Remote TrueAlert Communications Isolator
External battery cabinet for 18 Ah batteries,
beige

Mounts in six-gang electrical box, refer to page 6 for mounting
details
Refer to data sheet S4905-0001 for details
16-1/4” W x 13-1/2” H x 5-3/4” D (413 mm x 343 mm x 146 mm)

Battery Selection (select battery size per system requirements; two batteries are required for 24 VDC operation)
Model

Description

Model

Description

2081-9272
6.2 Ah Battery, 12 VDC
2081-9288 12.7 Ah Battery, 12 VDC
2081-9274
10 Ah Battery, 12 VDC
2081-9275 18 Ah Battery, 12 VDC; requires external battery cabinet
* 4009-9401 has been seismic tested and is certified to IBC and CBC standards as well as to ASCE 7 categories A through F,
requires battery brackets as detailed on data sheet S2081-0019
2
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4100ES/4100U VNAC Wiring Reference
VNAC Zone 1
RELAY CONTACT S
3 AMP, 30 VDC

MODULE
15 mA MAX 24 VDC

ON

5 7 6-7 3 3

PORT 2
+
-

4905-9929
TRUEALERT ISOLATOR
INST. INS TR. 574-769 REV

S im plex Tim e R ecorder Co.
Gar dner, M A 01 441

4905-9929 Isolator Modules:
1. Locate as required, each
takes one address and counts
as 4 TrueAlert unit loads.
2. Isolator Modules are
automatically assigned to the
Isolator default VNAC.
3. Up to 12 total can be
connected per Class B SLC
(up to 6 on the same branch),
and up to 6 total per Class A
SLC.

P ORT 1
+
A DDRES S
MSB

Wiring
reference
detail

P ORT 2
+
RELAY CONTA CTS
3 AMP, 30VDC

MODULE
15 mA MAX 24 VDC

ON

57 6- 7 33

PORT 1
+
-

4905-9929
TRUEALERT I SOLATOR
I NST. INSTR. 574-769 REV

S i mpl ex Ti me R ecorder Co.
G ardner , MA 01 441

A D DRE S S
MSB

TrueAlert SLC Source

PORT 1
+
-

P ORT 2
+
RELAY CONTA CTS
3AMP, 30VDC

5 7 6-7 3 3

4905-9929
TRUEALERT I SOLATOR
I NST. I NSTR. 574-769 REV
MODULE
15mA MAX 24 VDC

S i mpl ex Ti me Recor der Co.
G ardner, M A 01 441

P ORT 2
+
-

Branch
1

4905-9929
TRUEALERT ISOLATOR
INST. INSTR. 574-769 REV

A D DRE S S

ON

P ORT 1
+
-

Internally mounted
4100ES TrueAlert
Addressable Power
Supply (TPS)

RELAY CONTACTS
3 AMP, 30 VDC

MSB

MODULE
15 mA MAX 24 VDC

Si m plex Tim e R ecorder Co.
Gar dner, MA 01 441

ON

5 7 6-7 3 3

NOTE: Refer to NFPA 72, the
National Fire Alarm Code, for
requirements concerning fault
tolerance between Notification
Zones. Use of Isolator Modules
and/or fire rated risers may be
required depending on system
design.

AD DRES S
MSB

Branch
2
Terminal cabinet
(as required)

VNAC
Zone 1

Channel 1
Channel 2
VNAC Zone 2

Channel 3
Branch 3

PORT 1
+
-

RELAY CONTA CTS
3 AMP, 30 VDC

MODULE
15 mA MAX 24 VDC

4905-9929
TRUEA LERT I SOLATOR
INST. I NSTR. 574-769 REV

5 7 6-7 3 3

PORT 2
+
-

4905-9929
TRUEALERT I SOLATOR
INST. I NSTR. 574-769 REV

S im plex Ti me Recorde r Co.
G ardner, M A 01 441

RELAY CONTA CTS
3 AMP, 30 VDC

A DDRE S S

ON

S im pl ex Ti me Recor der Co.
G ardner, M A 01 441

MSB

MODULE
15 mA MAX 24 VDC

ON

4905-9929
TRUEALERT ISOLATOR
INST. INSTR. 574-769 REV
RELAY CONTACTS
3 AMP, 30 VDC

A DDRE S S
MSB

S im plex Tim e R ecorder Co.
Gar dner, MA 01 441

MODULE
15 mA MAX 24 VDC

ON

5 7 6-7 3 3

MSB

5 7 6-7 3 3

57 6- 7 33

A D DRE S S

PORT 2
+
-

ON

PORT 1
+
-

MODULE
15mA MAX 24 VDC

P ORT 2
+
-

RELAY CONTA CTS
3AMP, 30VDC

Locate branch circuit
terminations within 10 ft
(3 m) of TrueAlert
Addressable SLC source

or RUI controlled
TrueAlert Addressable
Controller

P ORT 1
+
-

P ORT 2
+
-

4905-9929
TRUEALERT I SOLATOR
I NST. I NSTR. 574-769 REV

S i mpl ex Ti me Recor der Co.
G ardner, MA 01 441

TrueAlert wiring
(twisted pair, 18 to 12 AWG)

PORT 1
+
-

4100ES (shown) or
4100U Fire Alarm
Control Panel

A DDRES S
MSB

CAUTIO N
DI SCO NN ECT

P O W ER
B E FO RE
S ER VI C I NG

TrueAlert Addressable Controller
TM

VNAC Zone 2

VNAC Details:
1. VNACs can contain appliances across
multiple SLCs and across multiple
TrueAlert control sources if controlled by
the same 4100ES/4100U panel.
2. Each appliance can be in up to 3
custom VNACs in addition to the default
VNACs.
3. Appliances are assigned to default
VNACs according to device type. Up to
255 VNACs (247 custom and 8 system
reserved) can be created per
4100ES/4100U panel with selectable
circuit and point types.
4. Up to 64 VNACs (56 custom and 8
system reserved) are available per
TrueAlert Addressable control source.

RUI Communications Wiring Reference
Locate branch circuit terminations within 10 ft
(3 m) of TrueAlert Addressable SLC source
PORT 1
+
ON

4905-9929
TRU EALER T ISOLATOR
INST. INSTR. 574-769 REV

ADDRESS

RELAY CONTAC TS
3 AMP , 30 VD C

MSB

Si mpl ex Ti me Recorder Co.
Gardner, MA 01 441

MOD ULE
15 mA MAX 24 VDC

ON

576-733

MOD ULE
15 mA MAX 24 VDC

576-733

PORT 2
+
RELAY CONTAC TS
3 AMP , 30 VD C

PORT 2
+
-

4905-9929
TRU EALER T ISOLATOR
INST. INSTR. 574-769 REV

Si mpl ex Ti me Recorder Co.
Gardner, MA 01 441

PORT 1
+
-

Terminal cabinet
(as required)

ADDRESS
MSB

Channel 1
Channel 2
Channel 3

TrueAlert
Addressable
Controller

CAUTION
DISCONNECT

POWER
BEFORE
SERVICING

TrueAlert Addressable Controller
TM

Optional red
appliqué kit
4009-9805

4603-9101 LCD
Annunciator

RUI Communications

SYSTEM IS NORMAL
12:35:15 am MON 22 NOV 99
FIRE

PRIORITY 2

ALARM

ALARM

ALARM
ACK

ALARM
ACK

SYSTEM

SYSTEM

SUPERVISORY TROUBLE
SUPV
ACK

TBL
ACK

POWER

ALARM

ON

SILENCED

DISPLAY
TIME

ALARM
SILENCE

SYSTEM
RESET

RUI Communications Rules Summary:
1. Recommended limit of 20 TrueAlert Addressable Controllers. (4010ES has a
maximum internal and external limit of 20 card addresses.)
2. Can be wired with other RUI devices (LCD Annunciator shown for reference).
3. Wiring distance is up to 2500 ft (762 m) continuous wiring, and up to 10,000 ft
(3048 m) when "T" tapped (Class B only).
4. Minimum wiring is unshielded twisted pair (some applications may require
shielded twisted pair, consult your Simplex product supplier for details)

3

4100ES (shown) or 4100U,
4010ES, 4100, 4120, or 4020
Fire Alarm Control Panel
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IDNet Communications Input
IDNet Addressable Communications Compatible.
For use with the Simplex 4010 Fire Alarm Control Panel,
up to five TrueAlert Addressable Controllers can be
controlled on a single IDNet communications channel
with each requiring only one point address. Each
TrueAlert Addressable Controller SLC channel can be
individually controlled by using 4010 custom control.
Each TrueAlert SLC channel can provide horn control
selected as Temporal pattern, March Time pattern (60 or
120 bpm), or Steady On.

Trouble Communications. The 4010 receives
TrueAlert Addressable Controller troubles to include:
device supervision (reported as a channel trouble), power
trouble, battery status, and earth detect.
Optional IDNet Repeater Modules. IDNet
communications can be repeated with the optional IDNet
Repeater Module or with the optional Fiber Optic
Receiver Module. Up to 100 of the IDNet channel points
can be repeated once (see illustrations below). Repeated
IDNet communications also support the “device level”
earth fault location utility of the host panel.

Manual Control. Individual TrueAlert SLC channels
can be manually controlled from the 4010 for service
operations or for manual override.

TrueAlert Addressable Controller with Wired IDNet Input Control
Typical IDNet compatible devices
(refer to individual devices for actual wiring
requirements, some wiring is not shown)
FI RE ALARM
CO NTRO L

* * SYSTEM I S NO RM AL * *
12: 02: 15pm
F I R E
S Y S T E M S Y S T E M A L A R M
A C
A L A R M S U P E R V I STOR OR YU B LS EI L E N C EP DO
W

M on

FIRE

ALARM

1 + 24V ZO NE PWR +
2 0V
ZO NE PWR 3 +I DNET I DC +
4 - I DNET I DC -

9- Feb- 98

1

PULL

E R

DOWN

5
6
7
8

5

2

6

3

SIMPLEXTIMERECORDERCO.

4

DATECODE:

7

4090-9101

A L A R M
AC K

S U P V
A C K

T R O
A C K

MONITORZAM,CLASSB

A LE A R M S Y S T E M
U B L
S I L E N C ER E S E T

IN S TA L.INST R.5 74 - 1 83

CAUTI O N

DI SC O N NECT
PO W ER BE FO
S E RVI C I NG

8

1

RE

IDNet addressable communications channel,
shown Class B
Typical TrueAlert notification appliances
4010 Fire Alarm Control Panel
CAUTI ON
DI SCO NNE CT

PO W ER
BEF O RE
SERVI CI NG

TrueAlert Addressable Controller
with optional internal IDNet Repeater

Three TrueAlert channels

TrueAlert Addressable Controller
TM

FIRE

ALARM

1 + 24V ZO NE PWR +
2 0V
ZO NE PWR 3 +I DNET I DC +
4 - I DNET I DC -

1

Repeated IDNet Channel:
up to 100 devices maximum on repeater output,
250 devices total on IDNet Channel

PULL

DOWN

5
6
7
8

5

2

6

3

SIMPLEXTIMERECORDERCO.

4

DATECODE:

7

4090-9101
MONITORZAM,CLASSB
IN STA L.INS T R.57 4- 1 83

8

1

CAUTI ON

DI SCO NNECT

IDNet devices and additional
TrueAlert Addressable Controller(s)

PO W ER
BEFO RE
SERVI CI NG

4009 IDNet NAC EXTENDER
TM

TrueAlert Addressable Controller with Fiber Optic IDNet Input Control
TrueAlert output channels (SLCs)

Two fiber cables, 3000 ft
(914 m) maximum distance
4090-9105, Class B Output
Fiber Optic Transmitter

CAUTION
DI SCO NNECT

PO W ER
BEFO RE
SERVI CI NG

4009 IDNet NAC EXTENDER
TM

FI RE AL ARM
CO NT RO L

* * SYSTEM I S NO RM AL * *
12: 02: 15pm
F I RE
S Y S T E M S Y S T E M A L A R M
A C
A L A R M S U P E R V I STOR OR YU B LS EI L E N C EP DO
W

A L A R M
A C K

SU P V
A C K

T R O
A C K

M on

9- Feb- 98

E R

U BL
A LE A R M S Y S T E M
S I L E N C ER E S E T

CAUTI O N

DI SCO NNE CT
P O W E R BE F O
S ERV I C I NG

FIRE

RE

ALARM

1 + 24V ZO NE PWR +
2 0V
ZO NE PWR 3 +I DNET I DC +
4 - I DNET I DC -

5
6
7
8

1

PULL

DOWN

5

2

6

IDNet addressable communications channel;
Class B or Class A, Class B shown
Repeated IDNet Channel: up to 100 devices maximum
on repeater output, 250 devices total on IDNet Channel
Four fiber cables, 3000 ft
(914 m) maximum distance
3

SIMPLEXTIMERECORDERCO.

4

DATECODE:

7

4090-9101

MONITORZAM,CLASSB

IN STA L.IN ST R.57 4- 1 83

8

1

4010 Fire Alarm Control Panel

FIRE

ALARM

1 + 24V ZO NE PWR +
2 0V
ZO NE PWR 3 +I DNET I DC +
4 - I DNET I DC -

1

24 VDC power for
fiber optic transmitters

PULL

DOWN

5
6
7
8

5

2

6

3

SIMPLEXTIMERECORDERCO.

4

DATECODE:

7

4090-9101
MONITORZAM,CLASSB
IN STA L.IN ST R.57 4- 1 83

8

1

CAUTION
DI SCO NNECT

4090-9107, Class X (Style 7)
Output Fiber Optic Transmitter

PO W ER
BEFO RE
SERVI CI NG

4009 IDNet NAC EXTENDER
TM

4009 IDNet NAC Extenders with optional
internal IDNet Fiber Receivers

4

TrueAlert output channels (SLCs)
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Wired NAC Input Connection Information

Service Diagnostic Features

Wired Conventional NAC Input Compatible. For
applications where existing (or new) conventional
Notification Appliance Circuits (NACs) are available, the
TrueAlert Addressable Controller can be controlled
directly from the NACs. (Refer to diagram below.)

Power-up Self-Diagnostics. Upon power-up, the
TrueAlert Addressable Controller tests each module and
performs earth fault diagnostics. Trouble conditions are
communicated to the host control panel and are also
displayed on internal LEDs.

Flexible Connection Choices. Two NACs, from
either the same, or from different host fire alarm control
panels, can be connected to control the TrueAlert output
channels. Multiple control selections provide flexible
operation. (Refer to table below.)

System troubles via RUI or IDNet communications
are reported with detailed information concerning which
TrueAlert Addressable Controller is involved and the
nature of the trouble. Messages include power and battery
status, earth fault, channel troubles, address problems, and
other information.

NAC input to SLC output control is selectable per
the following table (configure NAC input as Steady On,
uncoded):
Input NAC

System Troubles via Wired Control. When
controlled with conventional NAC inputs, common
troubles are signaled by providing an open circuit that
disconnects the NAC wiring from its end-of-line resistor
but still allows a reversed polarity alarm to be received.

Output SLC Control Options
A

B

NAC 1

Controls
visibles

Controls audibles and
visibles on Channel 1

NAC 2

Controls
audibles

Controls audibles and
visibles on Channels 2 and 3

LED Status Indicators are provided for the following:
 Five yellow status LEDs provide 22 separate
indications listed in priority of urgency. As a trouble is
eliminated, any remaining trouble(s) will then be
indicated until the TrueAlert Addressable Controller is
returned to normal operation
 Three separate yellow LEDs indicate which of
the three TrueAlert channels are involved for channel
specific troubles
 AC power status is indicated by a green LED that
is on when AC is normal. During low AC (brownout)
conditions or with no AC, the LED is off. Additional
power and battery status is indicated by the general
status LEDs

Strobe Output. TrueAlert Addressable Strobes are
operated with synchronized flashes.
Horn Output. TrueAlert Addressable Horn operation is
selectable per TrueAlert Addressable Controller as either:
Temporal pattern, March Time pattern at either 60 or
120 bpm or Steady On.

Door Mounted Reference Label
A detailed programming and diagnostic label is located
inside the front door providing a quick reference for both
installation and checkout.

TrueAlert Addressable Controller with Wired Control

NAC 1 control for visible
notification (on-until-silenced)
or control both audibles and
visibles on Channel 1

NAC
inputs

DISCONNECT

POW ER
BEFORE
SERVICING

TrueAlert Addressable Controller
TM

Three TrueAlert channels
TrueAlert Addressable
Controller

NAC 2 Control for audible
notification (on-until-reset) or
control both audibles and
visibles on Channels 2 and 3

12:02:15pm

CAUTION

NOTE: Select NAC control for Steady On
(uncoded) operation

**SYSTEM IS NORMAL**
Fri 19-Feb-99

FIRE
ALARM

SYST EM
SUPERVISORY

SYST EM
TRO UBL E

AL ARM
SIL ENCED

AC
POW ER

AL ARM
ACK

SUPV
ACK

TRO UBL E
ACK

ALARM
SIL ENCE

SYSTEM
RESET

TrueAlert Addressable Controllers
controlled by two NAC inputs

Fire Alarm Control Panel
with Conventional NACs
Additional
NAC Control

CAUTION
DISCONNECT

CAUTION
DISCONNECT

POW ER
BEFORE
SERVICING

POW ER
BEFORE
SERVICING

TrueAlert Addressable Controller
TM

TrueAlert Addressable Controller
TM

5

Up to four TrueAlert
Addressable Controllers
can be connected to
one conventional NAC
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4090-9105/9107 IDNet Fiber Optic Transmitter Mounting Information

Surface mount box:
Simplex model 2975-9217
(ordered separately)
Flush mount masonry box:
use 6-gang box, RACO # 960, 2-1/2" deep
(64 mm), or RACO # 965, 3-1/2" (89 mm)
deep, or equal (supplied by others)
Flush mount ganged boxes:
use 6-gang box, 1-1/2" (38 mm)
minimum depth; six, RACO # 400
or equal, (supplied by others)

IDNet fiber optic transmitter:
4090-9107, Shown, Class X (Style 7) output
4090-9105, Not shown, Class B (Style 4) output
INSTALLATION NOTE:
Fiber optic cable bend radius should be 2" (51 mm)
minimum, or per Manufacturer's specification.
Six gang blank cover plate (Mulberry Metal
Products 97156 or equal), by others

TrueAlert Addressable Controller Mounting and Module Placement Reference
Cabinet depth
4-1/8" (105 mm)

16-1/4" (413 mm)
10-29/32" (277 mm)

Door, 5/8"
(16 mm) thick

13-1/2"
(343 mm)

Optional Class A
adapter module

Exposed cabinet
dimension for
semi-flush mount
1" (25.4 mm),
1-3/8" (35 mm) with
semi-flush trim

System Module
IDNet repeater or
Fiber optic receiver

Knockouts for screw
or nail mounting holes

12" (305 mm)
Battery location, no conduit entry or wiring in
this area (12.7 Ah battery outline shown)

Optional Semi-Flush Trim Kit
1-3/16" wide (30 mm),
3/8" (9.5 mm) thick

Non-power limited wiring area (AC input)

Wall surface reference for semi-flush mount

NOTE: Recommended conduit entrance varies with module selection. For models 4009-9401 and 4009-9402CA, refer to
Installation Instructions 574-762, specific option module installation instructions, and to Field Wiring Diagram 842-158
before locating conduit entrance. [NOTE: For model 4009-9501, refer to Installation Instructions 579-321 and Field
Wiring Diagram 842-244.]
6
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TrueAlert Addressable Controller and 4100ES TPS Reference Specifications
NOTE: Refer to data sheet S4100-0065 for additional 4100ES TrueAlert Addressable Power Supply (TPS) specification details.
Input
Voltage

120 VAC Input (4009-9401/9402CA) 3 A @ 102-132 VAC, 60 Hz
240 VAC Input (4009-9501) 1.5 A, selectable for 220/240 VAC, +10% - 15% per selection, 50/60 Hz

Wired Control Input, requirements per circuit

3 mA @ 24 VDC; input voltage range = 16 to 33 VDC, filtered; control from conventional
reverse polarity NAC

Output Ratings
TrueAlert Channel Output Voltage (SLC)

19 to 31 VRMS, Special Application control

Compatible Special Application Appliances

Simplex TrueAlert and TrueAlert ES addressable notification appliances (with limitations);
contact your Simplex product representative for compatible appliances

Category
Available Strobe Intensity
Appliance Control
Characteristics

Available Horn Control
Appliance Voltage
Minimum

SLC Ratings
and Loading

TrueAlert Addressable
Controller or 4100ES TPS
TrueAlert Addressable
Controllers
4100ES TPS

Details

TrueAlert ES Appliance Control Limitation

15, 30, 75, and 110 cd

Not compatible with TrueAlert ES intensities of
135 and 185 cd

Continuous, Temporal Code 3,
and March Time of 60 or 120 bpm

Not compatible with TrueAlert ES horn tones of
Temporal Code 4 or 20 bpm

17 VRMS

Not compatible with TrueAlert ES 23 VRMS appliance
voltage minimum

Up to 63 total addressable appliances
Up to 75 unit loads (appliances are 1 unit load)
Up to 32 fixed candela (legacy) strobes can be synchronized per SLC
Up to 39 multi-candela strobes can be synchronized per SLC;
total current per controller = 8 A
Up to 46 multi-candela strobes can be synchronized per SLC; total current per TPS = 9 A

Auxiliary Output

500 mA @ 24 VDC nominal (requires 734-035 wiring harness)

TrueAlert SLC Wiring
TrueAlert Strobe Wiring Distance
Wiring Connections

UTP, unshielded twisted pair, 18 to 12 AWG
Maximum wiring distance between TrueAlert strobes is limited to 30 Ω wire resistance
Terminal blocks for 18 to 12 AWG

Optional Modules
IDNet Repeater
Module
(4009-9809)

Input Power 70 mA @ 24 VDC, system supplied
IDNet Input, One Address Maximum distance from IDNet source is 2500 ft (762 m)
Repeated IDNet output for up to 100 devices (total IDNet devices not to exceed 250 per
IDNet Output channel)
Specifications
Refer to specific panels details for additional IDNet communications specifications
4009-9810 Class B, 65 mA @ 24 VDC, system supplied

Fiber Optic
Receiver
Modules

General

Input Current

4009-9811

Class X (Style 7), 80 mA @ 24 VDC, system supplied
(NOTE: Fiber optic input is Class X, repeated IDNet output is Class A)

IDNet Output Specifications Same as those for Repeater Module (see above)
Fiber Optic Transmission Distance = 3000 ft (914 m) maximum
Operating Temperature 32° to 120° F (0° to 49° C)
Operating Humidity Range 10% to 90% RH from 32° to 104° F (0° to 40° C)

Fiber Optic Transmitter Specifications
Input Voltage
Input Current
Fiber Optic Connections
and Cable Requirements
(Type ST Connectors)

18.9-32 VDC from compatible listed fire alarm supply
4090-9105 Class B, 30 mA @ 24 VDC
4090-9107 Class X (Style 7), 35 mA @ 24 VDC
4090-9105 Class B input, two fiber cables required
4090-9107 Class X (Style 7) input, four fiber cables required

Module Size (with mounting bracket)

6-13/16” W x 3-3/4” H x 1-1/8” D (173 mm x 95 mm x 29 mm)

Green LED Flashing = transmit
On-board Status Indicators

Red LED Flashing = receive
4090-9107 Separate Red LED = Class X (Style 7) receive

Communications
Fiber Optic Transmission Distance
Wiring Connections
Operating Humidity
Operating Temperature

Simplex IDNet format
3000 ft (914 m) maximum
Terminal blocks for 18 to 12 AWG
Up to 90% RH, non-condensing @ 100° F (38° C)
32° to 120° F (0° to 49° C)
7

S4009-0003-10 9/2015

TrueAlert Addressable Controller Current Reference
Panel Module Selection (shaded model numbers are optional modules)
Model

Description

4009-9401
4009-9402CA

120 VAC input

4009-9501

240 VAC input

Basic Panel

Supervisory
Current

Actual
Supervisory

Alarm Current

Actual Alarm

88 mA

88 mA

195 mA

195 mA

4009-9812

Class A Adapter

7 mA

4009-9809*

IDNet Repeater

70 mA

4009-9810*†

Fiber Optic Receiver, Class B

65 mA

†

Fiber Optic Receiver, Class X

80 mA

4009-9811*

+

7 mA

+

70 mA
+

65 mA

+

80 mA

IDNet Devices, 0.7 mA each, maximum of 100
(see Procedure Note 5)

total devices
x 0.7 mA each

+

TrueAlert Appliances/Devices, Supervisory
Current, 0.2 mA per unit load, add devices from
all 3 SLCs (see Procedure Note 7)

total loads
x 0.2 mA each

+

TrueAlert Isolators; each requires 1 address
and four (4) unit loads

total Isolators
x 10 mA

Auxiliary Power Output, calculate per total
device requirements (see Procedure Note 5)

500 mA
maximum

total devices
x 0.7 mA each

(A1)

+

total Isolators x
10 mA

+

+

500 mA
maximum

(A2)

+

+

Total Supervisory Current = (A)
Total TrueAlert Addressable Controller Panel Alarm Current = (B1)
* Only one of these three modules can be chosen for a single TrueAlert Addressable Controller.
† NOTE: IDNet Fiber Optic Transmitter current is supplied from the host fire alarm control panel.

TrueAlert Channel Notification Appliance Current Loads
Channel Number

NAC Alarm Current

Channel 1
TrueAlert Channel (SLC) 2.5 A maximum per channel (see Procedure Note 5)

Channel 2

+

Channel 3

+

Total TrueAlert Channel Loads Alarm Current =

(C)

Total TrueAlert Addressable Controller Panel Alarm Current (enter B1 from above) = (B2)
Total Alarm Current =

+

(D)

Procedure:
1.
2.
3.
4.
5.
6.
7.

Calculate total panel supervisory current (A).
Calculate total panel alarm current (B1) [convert mA to A, example: 350 mA = 0.35 A]. Copy (B1) into block (B2).
Calculate total NAC loads alarm current from notification appliance ratings (C).
Add (C) + (B2) to determine total alarm current (D).
Total of IDNet Device Current (A1) + Auxiliary Power Output Current (A2) + SLC Loads Alarm Current (C) is 8 A
maximum.
Refer to Simplex battery selection document 900-012 for recommended battery size for specific standby requirements
(i.e., 24 hours supervisory, 5 minutes of alarm). Internal cabinet space is provided for batteries up to 12.7 Ah.
Most TrueAlert appliances/devices are one unit load, Isolators are 4 unit loads. Refer to Field Wiring Diagram 842-158.

TYCO, SIMPLEX, and the product names listed in this material are marks and/or registered marks. Unauthorized use is strictly prohibited. NFPA 72 and National Fire Alarm and
Signaling Code are registered trademarks of the National Fire Protection Association (NFPA).

Tyco Fire Protection Products • Westminster, MA • 01441-0001 • USA
www.simplex-fire.com
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Appendix – 522.C

FPE 596

DETECT Model - Smoke Detector

FPE 522

Jacob Ludeman

DETACT.XLS: Estimate of the response time of ceiling mounted fire detectors
INPUT PARAMETERS
Ceiling height (H)
Radial distance (R)
Ambient temperature (To)
Actuation temperature (Td)
Response time index (RTI)
Fire growth power (n)
Fire growth coefficient (k)
Time step (dt)

3.048
4.5
20
41.1
5
2
0.047
2

Calculation time (s)
0
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78

HRR
0.0
0.2
0.8
1.7
3.0
4.7
6.8
9.2
12.0
15.2
18.8
22.7
27.1
31.8
36.8
42.3
48.1
54.3
60.9
67.9
75.2
82.9
91.0
99.5
108.3
117.5
127.1
137.1
147.4
158.1
169.2
180.7
192.5
204.7
217.3
230.3
243.6
257.4
271.5
285.9

m
m
C
C
(m-s)1/2
kW/s^n
s
Gas temp
20.0
20.2
20.5
20.9
21.3
21.7
22.2
22.7
23.2
23.8
24.3
24.9
25.5
26.1
26.8
27.4
28.1
28.8
29.5
30.2
30.9
31.6
32.4
33.1
33.9
34.7
35.4
36.2
37.1
37.9
38.7
39.5
40.4
41.2
42.1
43.0
43.8
44.7
45.6
46.5

CALC. PARAMETERS
R/H
1.473
dT(cj)/dT(pl)
0.232
u(cj)/u(pl)
0.145
Rep. t2 coeff.
k
Slow
0.003
Medium
0.012
Fast
0.047
Ultrafast
0.400
Gas velocity
0.00
0.06
0.09
0.12
0.14
0.17
0.19
0.21
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.36
0.38
0.39
0.41
0.42
0.44
0.45
0.46
0.48
0.49
0.50
0.51
0.53
0.54
0.55
0.56
0.58
0.59
0.60
0.61
0.62
0.64
0.65
0.66

Det temp
20.00
20.00
20.02
20.08
20.19
20.35
20.57
20.86
21.19
21.58
22.01
22.49
23.00
23.55
24.13
24.74
25.37
26.03
26.70
27.39
28.10
28.83
29.56
30.31
31.08
31.85
32.64
33.44
34.24
35.06
35.89
36.72
37.57
38.42
39.28
40.15
41.03
41.92
42.82
43.72

dT/dt
0.0000
0.0096
0.0293
0.0545
0.0825
0.1115
0.1401
0.1675
0.1932
0.2168
0.2382
0.2575
0.2748
0.2902
0.3040
0.3162
0.3273
0.3372
0.3462
0.3544
0.3619
0.3689
0.3754
0.3816
0.3874
0.3930
0.3983
0.4035
0.4084
0.4132
0.4179
0.4225
0.4269
0.4312
0.4355
0.4397
0.4437
0.4478
0.4517
0.4556
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80
82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166
168
170
172
174
176
178
180
182

FPE 522
300.8
316.0
331.6
347.6
364.0
380.7
397.8
415.3
433.2
451.4
470.0
489.0
508.4
528.1
548.2
568.7
589.6
610.8
632.4
654.4
676.8
699.5
722.7
746.2
770.0
794.3
818.9
843.9
869.3
895.1
921.2
947.7
974.6
1001.9
1029.5
1057.5
1085.9
1114.7
1143.8
1173.3
1203.2
1233.5
1264.1
1295.1
1326.5
1358.3
1390.4
1423.0
1455.9
1489.1
1522.8
1556.8

47.4
48.4
49.3
50.2
51.2
52.1
53.1
54.0
55.0
56.0
56.9
57.9
58.9
59.9
60.9
62.0
63.0
64.0
65.0
66.1
67.1
68.2
69.2
70.3
71.3
72.4
73.5
74.6
75.7
76.8
77.9
79.0
80.1
81.2
82.3
83.4
84.6
85.7
86.8
88.0
89.1
90.3
91.5
92.6
93.8
95.0
96.1
97.3
98.5
99.7
100.9
102.1

Jacob Ludeman
0.67
0.68
0.69
0.70
0.71
0.72
0.73
0.75
0.76
0.77
0.78
0.79
0.80
0.81
0.82
0.83
0.84
0.85
0.86
0.87
0.88
0.89
0.90
0.91
0.92
0.93
0.93
0.94
0.95
0.96
0.97
0.98
0.99
1.00
1.01
1.02
1.03
1.04
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.11
1.12
1.13
1.14
1.15
1.16

44.63
45.55
46.48
47.41
48.35
49.30
50.25
51.21
52.18
53.16
54.14
55.13
56.12
57.13
58.13
59.15
60.17
61.19
62.23
63.27
64.31
65.36
66.42
67.48
68.54
69.62
70.69
71.78
72.87
73.96
75.06
76.17
77.28
78.39
79.51
80.64
81.77
82.90
84.04
85.19
86.34
87.49
88.65
89.82
90.99
92.16
93.34
94.52
95.71
96.90
98.10
99.30

0.4594
0.4631
0.4668
0.4704
0.4740
0.4775
0.4810
0.4844
0.4877
0.4911
0.4943
0.4976
0.5008
0.5039
0.5070
0.5101
0.5132
0.5162
0.5191
0.5221
0.5250
0.5279
0.5307
0.5335
0.5363
0.5391
0.5418
0.5445
0.5472
0.5498
0.5524
0.5550
0.5576
0.5602
0.5627
0.5652
0.5677
0.5701
0.5726
0.5750
0.5774
0.5798
0.5821
0.5845
0.5868
0.5891
0.5914
0.5937
0.5959
0.5981
0.6004
0.6026
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184
186
188
190
192
194
196
198
200
202
204
206
208
210
212
214
216
218
220
222
224
226
228
230
232
234
236
238
240
242
244
246
248
250
252
254
256
258
260
262
264
266
268
270

FPE 522

1591.2
1626.0
1661.2
1696.7
1732.6
1768.9
1805.6
1842.6
1880.0
1917.8
1956.0
1994.5
2033.4
2072.7
2112.4
2152.4
2192.8
2233.6
2274.8
2316.3
2358.3
2400.6
2443.2
2486.3
2529.7
2573.5
2617.7
2662.3
2707.2
2752.5
2798.2
2844.3
2890.7
2937.5
2984.7
3032.3
3080.2
3128.5
3177.2
3226.3
3275.7
3325.5
3375.7
3426.3

103.3
104.5
105.7
106.9
108.2
109.4
110.6
111.9
113.1
114.3
115.6
116.8
118.1
119.4
120.6
121.9
123.2
124.4
125.7
127.0
128.3
129.6
130.9
132.2
133.5
134.8
136.1
137.4
138.7
140.0
141.4
142.7
144.0
145.4
146.7
148.0
149.4
150.7
152.1
153.4
154.8
156.2
157.5
158.9
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1.17
1.17
1.18
1.19
1.20
1.21
1.22
1.22
1.23
1.24
1.25
1.26
1.27
1.27
1.28
1.29
1.30
1.31
1.31
1.32
1.33
1.34
1.35
1.35
1.36
1.37
1.38
1.38
1.39
1.40
1.41
1.42
1.42
1.43
1.44
1.45
1.45
1.46
1.47
1.48
1.48
1.49
1.50
1.51

100.50
101.71
102.92
104.14
105.36
106.59
107.82
109.06
110.30
111.54
112.79
114.04
115.30
116.55
117.82
119.09
120.36
121.63
122.91
124.20
125.48
126.77
128.07
129.37
130.67
131.98
133.29
134.60
135.92
137.24
138.56
139.89
141.22
142.56
143.90
145.24
146.59
147.93
149.29
150.64
152.00
153.37
154.73
156.10

0.6048
0.6069
0.6091
0.6112
0.6133
0.6155
0.6176
0.6196
0.6217
0.6238
0.6258
0.6278
0.6298
0.6318
0.6338
0.6358
0.6378
0.6397
0.6417
0.6436
0.6455
0.6474
0.6493
0.6512
0.6531
0.6549
0.6568
0.6586
0.6605
0.6623
0.6641
0.6659
0.6677
0.6695
0.6712
0.6730
0.6748
0.6765
0.6782
0.6800
0.6817
0.6834
0.6851
0.6868

DETECT Model - Smoke Detector

FPE 522

Jacob Ludeman

DETACT
Gas temp

Det temp

HRR

180.0

4000.0

160.0

3500.0

140.0

3000.0

120.0

100.0
2000.0
80.0
1500.0
60.0
1000.0

40.0

500.0

20.0

0.0

0.0
0

30

60

90

120

150
TIME (s)

180

210

240

270

300

HRR (kW)

TEMP (C)

2500.0
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Project name:

Step
No.
1

2

3

4

5

6

7

8

FPE 523 Project

Nozzle Ident
and Location
1

2

3

Flow in gpm
q = k * (Pt)^1/2

BL-11
Q
q

30.0
31.4

Q
q

61.4
36.2

Q
q

97.6
45.6

Q
q

143.2
0.0

Q
q

143.2
148.2

Q
q

291.4
151.0

Q
q

442.4
154.9

Q
q

597.4
0.0

Q
q

597.4
0.0

Q
q

597.4
0.0

Q
q

597.4
0.0

Q
q

597.4
0.0

Q
q

597.4

BL-11

BL-11

#3 TO CM

CM TO BL -12
BL-12 TO BL13
BL-13 TO BL14
BL-14 CM

9

3" CM

10

ELBOW TO 4"
CM

11

4" CM TO TOR

12

TOR TO BOR
(A.F.F.)

13

Jacob Ludeman

BOR TO POC

Q

Date: 3.23.2017
Pipe
Fittings and Equivalent
Pipe size
Devices
Pipe Length
L
10
(1)
F
1.049
T
10
L
10
(1)
F
1.049
T
10
L
10
(1)
F
1.049
T
10
T-12
L
1.5
(1 1/2)
1.610
F
12
T
13.5
L
8.5
(1 1/2)
1.610
F
T
8.5
L
9.50
(2 1/2)
2.469
F
T
9.50
L
7
(2 1/2)
2.469
F
T
7
L
10
(2 1/2)
2.469
F
T
10
L
47
(3)
3.068
F
T
47
E-7
L
36
(3 1/2)
3.548
F
7
T
43
E-14
L
62
(4)
4.026
F
14
T
76
T-30
L
11
(6)
6.065
F
30
T
41
3E-14
L
93
(6)
6.065
F
42
T
135
L
F
T

Friction loss
Pressure
(psi/ft)
Summary
C=
120 Pt
28.7
Pe
pf
0.276 Pf
2.8
C=
120 Pt
31.5
Pe
pf
1.037 Pf
10.4
C=
120 Pt
41.8
Pe
pf
2.444 Pf
24.4
C=
120 Pt
66.3
Pe
pf
0.617 Pf
8.3
C=
120 Pt
74.6
Pe
pf
0.617 Pf
5.2
C=
120 Pt
79.8
Pe
0.4
pf
0.286 Pf
2.7
C=
120 Pt
83.0
Pe
pf
0.619 Pf
4.3
C=
120 Pt
87.3
Pe
pf
1.079 Pf
10.8
C=
120 Pt
98.1
Pe
pf
0.375 Pf
17.6
C=
120 Pt
115.7
Pe
pf
0.185 Pf
7.9
C=
120 Pt
123.7
Pe
pf
0.100 Pf
7.6
C=
120 Pt
131.2
Pe
pf
0.014 Pf
0.6
C=
120 Pt
131.8
Pe
8.7
pf
0.014 Pf
1.8
C=
Pt
142.3
Pe
pf

Pf

Pt=
k=

Notes
5.6
q = k * (Pt)^1/2
28.7
5.6

k=

5.6

k=

5.6

k=
k=
k=
k=

Q/Pt^1/2
16.58
16.58

k=

16.58

k=

16.58

k=

Sprinkler Demand

City Water Supply

PERFORMANCE CURVES
1000 GPM

FP 2.0
OCTOBER 2012
SUPERSEDES ALL PREVIOUS ISSUES

Curves show performance with clear water at 85°F. If specific gravity is other than 1.0, BHP must be corrected.
© 2012 Xylem Inc. A-C Fire Pump is a trademark of Xylem Inc. or one of its subsidiaries.

PERFORMANCE CURVES
750 GPM

FP 2.0
OCTOBER 2012
SUPERSEDES ALL PREVIOUS ISSUES

Curves show performance with clear water at 85°F. If specific gravity is other than 1.0, BHP must be corrected.
© 2012 Xylem Inc. A-C Fire Pump is a trademark of Xylem Inc. or one of its subsidiaries.

Hose Stream Allowance

Sprinkler Demand

City Water Supply

1000 GPM Fire Pump

750 GPM Fire Pump

Q = 1,100 gpm
P = 170 psi

Combined Supply Curve
Q = 1,100 gpm
P = 142 psi

1000 GPM Fire Pump

City Water Supply
Sprinkler Demand

Q = 1,100 gpm
P = 170 psi

Combined Supply Curve

1000 GPM Fire Pump

750 GPM Fire Pump

City Water Supply
Sprinkler Demand
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#13
#1

#2

#3

Key:
L

-Laboratory

OF

-Office

CL

-Classroom

ST

-Storage Room

U

-Utility / Mechanical Room

OF

OF

OF

OF

OF

OF

OF

C

OF

OF

OF

OF

OF

OF

C

ST

R

-Restroom

C

-Corridor

Fire and Life Safety
Improvements,
Phase 1

C

OF

OF

CL

CL

OF

OF

OF

OF

OF

OF

OF

OF

CL

-Proposed Riser Location

OF

C

ST

-Theoretical Sprinkler Main Routing

OF

OF
OF

ST
OF

CL

-Walls and Door changes (Existing)

R

ST

R

OF

C

ST
ST

OF

OF

- Boundary of Floors Above

L

UTILITY CHASE

ST

OF

UTILITY
CHASE

OF

Ceiling Legend:
-T Bar Ceiling

OF

ST

ST

OF
OF

OF

OF

L
OF

L

ST

-Hard Lid Ceiling

OF

OF

OF
OF

C

C

OF

-Open to Slab (exposed Ceiling)
OF
OF

C
ST

CL

CL

OF

CL

CL

ST

CL
CL

Drawings need to be printed in color.
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L
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Design Fire 1
Variables:
ceiling height
sprinkler spacing
alpha (given)
actuation temp.
ambient temp
RTI value
Estimated Response
p
Cp
g
rho air
height of fuel
Step Number:

Values:
15.0
15.0
0.0469
212.0
68.0
145.0
185.0
2
1.006
9.806
1.1774
0

goal:
ambient T
1 H

2 alpha

spacing
3 radius of protection

det. response temp
4 RTI

Estimate Response
5 Estimate Fire size

Units:
feet
feet
kW/s 2
o
F
o
F
(ft-s) 1/2
seconds
none
kJ/kg- oC
m/s 2
kg/m 3
m
value:

Conversion:
4.6
4.6
none
100.0
20
80.1
none
none
none
none
none
none

Jacob Ludeman

Units:
meters
meters
same
o
C
o
C
(m-s) 1/2
same
none
same
same
same
same

Ordinary
Intermed.
High
Extra High
V. Ex. High
Ultra High
Quick
Standard

Act. Temp.
o
135-170 F
o
175-225 F
o
250-300 F
o
325-375 F
o
400-475 F
o
500-650 F
RTI
1/2
<50 (m-s)
1/2
<91 (ft-s)
1/2
>80 (m-s)
1/2
>145 (ft-s)

units:
20 C
4.572 meters
o

0.0469 kW/s^2

4.572 meters
3.232892204 meters

o
100 C
1/2
80.0526077 (m-s)

185 seconds
1605.1525 kW

6 Assume power law is obeyed at t=0

7 Detector temperature= ambient temperature

8 t*2f

1.469818939

9 EQ 18, A factor

0.028255452

Sprinkler Activation
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Estimated response
10 t*2

Jacob Ludeman

185
14.5727586
2

11 Is t*2>t*2f?

yes

12 EQ 16, u/u*2

0.360144067

13 EQ 17, delT/delT*2

0.84766068

14 delT*2

142.8434842

15 u*2/(delT*2)^1/2

0.733966875

D
16 EQ 26, Y

0.317119841
2.769975638

EQ 25

17 Temperature of detector
Corresponding Time
Corresponding Fire Size
or
30% uncertainty
or

100.1
185.0
1605
1521

o

C
seconds
kW
BTU/sec

2571 BTU/sec
2713 kW

100.00 Act. temp. from above

For high ceilings

NOTES
1. 15 X 15 maximum spacing assumed.
2. Due to the possibility of uneven spacing, a max. head spacing of 15 feet has been assumed.
3. Maximum ceiling height has been assumed.
4. RTI for heads corresponds with standard heads.
5. Convective fraction assumed to be 75%.
6. Only valid for t-squared fires.
REFERENCES:
The SFPE Handbook of Fire Protection Engineering, 3rd Edition. Sec 4 Ch 1 Heat Detection--Power-Law Fires
The NFPA 72 National Fire Alarm Code 2002 Edition. Annex B
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Design Fire 2
Variables:
ceiling height
sprinkler spacing
alpha (given)
actuation temp.
ambient temp
RTI value
Estimated Response
p
Cp
g
rho air
height of fuel
Step Number:

Values:
15.0
15.0
0.0469
212.0
68.0
90.6
170.0
2
1.006
9.806
1.1774
0

goal:
ambient T
1 H

2 alpha

Units:
feet
feet
kW/s 2
o
F
o
F
(ft-s) 1/2
seconds
none
kJ/kg- oC
m/s 2
kg/m 3
m
value:

Conversion:
4.6
4.6
none
100.0
20
50.0
none
none
none
none
none
none

Units:
meters
meters
same
o
C
o
C
(m-s) 1/2
same
none
same
same
same
same

Ordinary
Intermed.
High
Extra High
V. Ex. High
Ultra High
Quick
Standard

Act. Temp.
o
135-170 F
o
175-225 F
o
250-300 F
o
325-375 F
o
400-475 F
o
500-650 F
RTI
1/2
<50 (m-s)
1/2
<91 (ft-s)
1/2
>80 (m-s)
1/2
>145 (ft-s)

units:
20 C
4.572 meters
o

0.0469 kW/s^2

spacing
3 radius of protection

4.572 meters
3.232892204 meters

det. response temp
4 RTI

o
100 C
1/2
50.01907764 (m-s)

Estimate Response
5 Estimate Fire size

Jacob Ludeman

170 seconds
1355.41 kW

6 Assume power law is obeyed at t=0

7 Detector temperature= ambient temperature

8 t*2f

1.469818939

9 EQ 18, A factor

0.028255452

Sprinkler Activation
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Estimated response
10 t*2

Jacob Ludeman

170
13.39118358
2

11 Is t*2>t*2f?

yes

12 EQ 16, u/u*2

0.360144067

13 EQ 17, delT/delT*2

0.84766068

14 delT*2

125.9321861

15 u*2/(delT*2)^1/2

0.733966875

D
16 EQ 26, Y

0.317119841
3.908337519

EQ 25

17 Temperature of detector
Corresponding Time
Corresponding Fire Size
or
30% uncertainty
or

100.0
170.0
1355
1285

o

C
seconds
kW
BTU/sec

2171 BTU/sec
2291 kW

100.00 Act. temp. from above

For high ceilings

NOTES
1. 15 X 15 maximum spacing assumed.
2. Due to the possibility of uneven spacing, a max. head spacing of 15 feet has been assumed.
3. Maximum ceiling height has been assumed.
4. RTI for heads corresponds with standard heads.
5. Convective fraction assumed to be 75%.
6. Only valid for t-squared fires.
REFERENCES:
The SFPE Handbook of Fire Protection Engineering, 3rd Edition. Sec 4 Ch 1 Heat Detection--Power-Law Fires
The NFPA 72 National Fire Alarm Code 2002 Edition. Annex B
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Design Fire 3
Variables:

Values:

Units:

Conversion:

Units:

ceiling height

15.0 feet

4.6 meters

sprinkler spacing

15.0 feet

4.6 meters
2

0.1876 kW/s
o
212.0 F

alpha (given)
actuation temp.

o

68.0 F

RTI value

1/2
90.6 (ft-s)

20 C
1/2
50.0 (m-s)

102.0 seconds

Estimated Response

none
none
none
none
none
none

2 none

p

o
1.006 kJ/kg- C

Cp

2

9.806 m/s

g

3

1.1774 kg/m
0 m

rho air
height of fuel
goal:
ambient T
1 H

value:

units:
o
20 C
4.572 meters

0.1876 kW/s^2

2 alpha

4.572 meters
3.2328922 meters

spacing
3 radius of protection

o
100 C
1/2
50.0190776 (m-s)

det. response temp
4 RTI

102 seconds
1951.7904 kW

Estimate Response
5 Estimate Fire size

6 Assume power law is obeyed at t=0

7 Detector temperature= ambient temperature

8 t*2f

1.46981894

9 EQ 18, A factor

0.02825545

102
10.6018636

Estimated response
10 t*2
2

same
o
100.0 C

o

ambient temp

Step Number:

none

same
none
same
same
same
same

Act. Temp.
o
135-170 F
o
175-225 F

Ordinary
Intermed.

o
250-300 F
o
325-375 F

High
Extra High

o
400-475 F
o
500-650 F

V. Ex. High
Ultra High
RTI
Quick
Standard

1/2
<50 (m-s)
1/2
<91 (ft-s)
1/2
>80 (m-s)
1/2
>145 (ft-s)

11 Is t*2>t*2f?

yes

12 EQ 16, u/u*2

0.47521294

13 EQ 17, delT/delT*2

1.47586296

14 delT*2

88.2658719

15 u*2/(delT*2)^1/2

0.73396688

D
16 EQ 26, Y

0.31711984
2.38474604

EQ 25

or

o
100.7 C
102.0 seconds
1952 kW
1850 BTU/sec

or

3127 BTU/sec
3299 kW

17 Temperature of detector
Corresponding Time
Corresponding Fire Size

30% uncertainty

100.00 Act. temp. from above

For high ceilings

NOTES

1. 15 X 15 maximum spacing assumed.
2. Due to the possibility of uneven spacing, a max. head spacing of 15 feet has been assumed.
3. Maximum ceiling height has been assumed.
4. RTI for heads corresponds with standard heads.
5. Convective fraction assumed to be 75%.
6. Only valid for t-squared fires.
REFERENCES:

The SFPE Handbook of Fire Protection Engineering, 3rd Edition. Sec 4 Ch 1 Heat Detection--Power-Law Fires
The NFPA 72 National Fire Alarm Code 2002 Edition. Annex B
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FIRE RESISTANCE RATINGS
3-HOUR

TYPICAL

2-HOUR
1.5-HOUR

TYPICAL

FIRE RESISTANCE RATINGS
3-HOUR

TYPICAL

2-HOUR
1.5-HOUR

TYPICAL

TYPICAL

